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FOREWORD, 



The task group report presented in* the fo,ilowing pages is - 

' ' ' 

onQ of .a series prepared by eminent psychologists who have 

• -"f' * ' • • - •» # 
served as consultants in the U.S. Office of Education sponsored 

' grant study to conduct a Critical Appraisal of the Personalityr 

Emotions-Motivation Domain. The study .was planned with the 

advice of an advisory committee including Professors RaSnnondB./ 

Cattell c^nd J. ricV. Hunt .(University of Illinois]^ Donald W. ^ 

ilacKinnon University of California, Berkeley>, Warren T.;:Jorman 

• • * ' n ' * 

(University of Michigan) , and Dr. Robert H. Beezer (USOE) and 
follows aftopical outline ^ included as an appendix to the pre- 
sent report. In order ±o acijieve the goal of identifying 

' important problems and areas for hew research and jjfethodological 
i^^ues related to them, an approach v;as follov7ed,ln which lea4- 

* ing investigators in specialized 'areas were enlisted as members 

of taatk jgroups and, asked to ref lect their^ fcurrent knowledge , 

of ong9irtg research and to identify the research needa in, 

their respective areas. The general plan is to publish these 

reports as a coUectioa with integration cpntributed- by the ' 

editors. It is hoped that these reports will pr6ve.^o bi 
\' . ' ' .'*"■/'' 
/aluable to" research scientists . and administrators. ' , 



/ 

» 



S. B. Sells, Ph.D. ■ / A 
. Principal IpvestigatOr ' / 
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I. CREATIVITY; All OVERVmi 



E. Paul Torrance 



The University' of Georgia 

. ■_ Introduotibn - . 

In spitegji-trery' spirited attacks during^ the i$60s hy such 
critjLcs^-alsir^yril Burt (1962), Robert L. TOiomdike '(1963) , 
Ernest Wewlarid (1963) » Quinn hcNemar (196it)< Philip C. Vernok 
(1^64), Michaei Wallach and liathan Kogan (1965), and^others, ' > 

creativity research has continued into the 1970s and remfiined 

' • » 

vigorous* Early in 1973,. a pew outbursjt of attacks came from 
educators such as Robert Ehel, Robert 11. IJ. Travers, and Gecjrge 
J. Mo*uly and it remains to be seen how well research in this 
^rea will su^ive andf how* much influence it wil,l haVe upon 
educational practice. ' - . , * / • .\ . , 

At this time , several indexes of Vigor and- influence can * 
be cited.^ This .writer h^s just cbntpiled a^^b^^^ 
reports, dissertations, and, published articles , on the Torrartce 
Tests of Creative Thinking (19^6) cohsisting of 62*5 -items' sihpe 
1959, The distributions by tv;p- year periods are as follows: 
1959^60 
1961-62 
** ' 1963-64 



- 1965-66 
1967-78 
196^9-70 

' 1^71-72 



•2 
34 
88 
1.06 
112 
132 
121 



1' 



erJc . 
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At the time Vhe bibliography was compiled, 30 publications- had|^ 
been identified in l^TT. ' ' ~ ~ ~ 

. Anbther index of the influence ,of creativitjr reseairch in 
education may be obtained by comparing the amount of space, 
devoted to* the topic in leading e<fucational psychology textbooks 
in use in 1950 at the time. J* P.' Guilford made his now famous 
presidential address before the American Psychological Aasocia- 
tion calling for more research in thi3 problem area, and educa- 
- tional psychology textbooks in yse 1973* Iline leading text* 
^ooks in use in^l950 and 9 'leading textbdoks in use in 1973, yrere 
'analyzed. The mean number of* pages, devoted to creativity in the 
1950 textbooks was'lOl^ pages ^:ompared to 27*8 pages in the 1973 
textbooks. 5?he difference in mecuis is 'statistically significant 

at ;the ..O-a^ levei '-Ct-rafcio = 2.81) . / * , . 

\ - *" ' . , * • 

^ Still another index of the influence of creati^vity research 
in education n^ay ba obtained by comparing the space devoted to* 
the problem area in magazines for classroom teachers • The* 

• - ■ • 

Instructor magazine was seiected because it has the largest 
circujLation ainon^ such periodicals and. the issues* for 1950 and 
1972 were analysed. The 11 issues for 1950. contained 33 items 
dealing with applications of creativity research while the 10 , 
issues for 1972 coi\tainedU01 such items.. The difference in 
Sme^s is statistically significant, at the . 001 ^evel (t-ratio « 

3.94). ' . - . y ': . 

, It is diffi^lt £f not impossible' to obtain a similar "index 
of the influence of creativity research on the textboo'ft's used in 



•Torrance / • -^3 

elementary and secondary schools. Examination of a large number 



of such textbook's used in ISfSO and, 1973 leave little question 
but that substantial changes have occurred in the clirection of 
more creative activities r roorfe^jnuodel^ of creative problem solving, 
and more 'open-ended questions that cause children to exaniitite'' 

'information in different arid in imaginative ways. A, good proto- 

/ ■ ' / *• • • 

type is provided by the Ginn Reading 360. Program. Deliberate 

efforts .were made to use research results to build into thxs pro- 

gram in a thoroughgoing way features that \;ill facilitate creative 

functioning. Some of the stories and pbems, illustrations, and 

' . • . -• . , • • , < ■ 

graphic elements of the books themselves rrativatQ readers to 

r ' . ■ ' \ 

%hXnk creatively. The teachers* editions provide a large variety 
of guggesti^ons for such practice. In addition, exercises in 'the 
.skills practice books are designed to develop important skills , 
in creiitive 'thinking. Guidance provided^ by .research included 

^ developmenta!^ * information abo>it the hierarchy of skills inv6Xved - 
in creative thinking and information about teachihg methods and 
strategies* before, during, and after 'a* lesson . Field tests xising 
a 'variety of «vidence and formal evaluation^ , have* been (^M±t9 ^ 

• positive. The following quotation from -a report of on,e of the* 

field tests is illustrative: ' • ♦ ' . 

These acre only a few of the many activities that.- ^ 
the' Reading '360 Program initiated for thtfse 
first- graders-. The children becajtie very ^en- - . 
• ' * thusiastic about securing information .for. so 
♦ many thincrs that they\ were taking 4-6 library 
books per week from the s.chool libraacy .plus 
those they found im the public library. Thi-s , 
reading pr'ogram*^ never ended at any one time' . * - 
' \ ' ■ period. Instead, it acted as a springboard for 



, daily, weekly;. and yearly class act.xvitifes^'in f 
, / * all subject areas 4E loos ter^ 1972^ 5)^ — T-'-~-jiL^, 

, ^ . • . * v' . ' 

• • • , Tho^ evidence indicates vthat children^ wh6 are xrreatiy^ly 
involved 5J1 their rfeading will be itotivated ta "fijnd oijt* and 
as a conseguence wilj.* read bt)ok^, ask question's^ • conduct experi- 
inents^' ana the like. ^Thii^ is quite* thd opposite of what Travers 
(1973) r Wallach •(1973>s aM other* critics'* s^y v;ill occur with 
the lise of creative activities in the classroom* I>rallach (1973) 
ridicules efforts An the directioja. of a more creative kind of . 
education* and,^cc\)sed creativity researchers in education of 

* ' r « • • . 

having a "prdfessiorfal d^fcyrmation characteristic • . \ toward 
viewing ^ternative pedagogical strategies and commitments sudh 
as to "/creative* 6r 'open classrooms* ••••as deeply important; 
topies fit ^or^ endless debate and research He continues^ "TTith 
documents suc^ as the Coleman Report in'hcind, liow^ver, we should , 
know by nbw t:hat many of these issues are luxuries with relatively 
little confeequejice ^f or children's l^amZng; • \ And these- children 

don't nee'^^ ito oread **cr6atively tiiey just ne^sd tq be able to ^, 

. . ' 

read" (p» ,164). ^ Travers- is/ equally *sarccistic when he writes^ 
•^TJie task of .belhg creative , is far^more than that suggested "by ' 
ehucational programs that involve littlci m6re than training in- 
dividuals* to think . up clever d^as In quanfe^ty** (1973; p. 183)-. 

♦These a;re/ of course, ex^ples 'af the misconceptions disseminated 
by cri^9s sudh as Travers and WallacS who reject asi su^erfic^l 
controlled e^erimeats and as coXo-^yxX episodes, case study,, and 

. histprical ^ata. , . V ^ > * . \. 
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. "phere seeina to be little doxibt but that the creativity 
research of the 196ps is having considerable influence irx^edu- 
* cation iji the 1970s • . Hov/ever, let -us review the status of 



knowledge in t;his problem area as revealed by the taslc* force 
^Ptpers. \ ' \ ^ r ^ . . ^ 

Conceptualization of Creativity 

"Creativity" is Still a new concept, recently attrxtmted 
to the personality of man. ' ^The word "creativity" is almost \ 
impossible to find in an English di^tioi/ary'jnore than k decade 
old. It appears only in the most recejnt Frencli dictionary and 
still does not appear in the dictionaries of many of t3\d vior 

.leading languages. / • * ' 

Some writers view-ipre^ivity as an everyday phenpinenon, 
occurring whenever a person solves a^ problem for v;hich »he had 
np previously learned soiu^tion. . ^)thers would like td' reserve' 

tthe term for rare kinds ,Qf behavior that result in scientific 

• ' - • ^ r ' ^ \ ^ 

anij aytistic breakthroughs. Gowan in his teview of the coric^p- 

■ ' . ' j' ' ' * - ' ^ 

tualization probrem identified tv^o kinds of creativity — • a 

rational r pragmatip kind ^nd a psychedelic kind. Irying A. \ Taylor 

(1959) has^ coaic6ptuali2ed five levels of creativity as fpllovjs: 

expressive creativity, productive creativity, ii^ventive creativity, 

in^:iovatiye "creativity , and emergeriative creativity.* Jlhodes ■Q.9^1) 

has conceptualized four aspects o$ creativity: the creative per- ^ 



son, ^the3reative process, the c^ative product; and the creative 
p^esB. This. task force report baS been organis^ed essentially •) 
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along the lines'" of, this conceptualization^ except that thej' 
creative person and the <?teative process have beer\, more or less 
combined. *However,*as Gpwan suggests in. his task fQ;?ce, paper, 
at this stage of development in this problem area noj clues or 
theories, should be ignored. . / - ^ . . 



. CreativS Process 



Phillips in his task force paper provides in historical 
perspective an analysis of, the dreative process in terms of 

^ j ' ' * ^ ' ' ' ' ^ ' ■ 

psychodynamic, fulfillment,, cognitive-psychometric, and asso- 

ciative ^approaches. Each of these approaches have made important 

■ : ^ ' . ^ • ' 

contributionfi^ to our understanding of both the creative person - 

, ■ ■ . * » ' ' . ' 

and the creative, process. Phillies maintains that ijp^the m^iiri/ 

psychodynamic proponents oJ^. the creative process view the creative 

' • ' • / * ' I. ; . ^ * ' \ i * 

individ^ial as a cldsdd ertergy. systejn,. There /Is also the, pervad- 
ing themfe among psytohodynairticists that conflict . (surface or 
primaryr fecihcoMtaht to creative/activ^^ Propohent? of 
this approach make . use of clinical^ protoifols, profiles, and , . 
patterns of Observedf^eKaviotL' put ot these clinical observe- 



txonS we. begin to see the creative. probess riot as an all-or-none 
fimptiori, but'^s ait iporementai i gradual > and aliwDst urtpredidtable 
change thirough which, the creative petsop prbduces." ' ' 

n Of somewhat* more recent oxtigin in the literature ane con*^ 
cepts of t^ creative process based jipon man*s pptential for 
fulfilment. Algaiin, -most of the proponents of this point 6f view 
have histories of extensive, therapeutic* experience and the ^ata 



•r 
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on which ^their conclusions are based are^ derived fr<m|private 
interactions not quantitative evidiance. As Phillips points 
out, each contributor, b^lieyes th^t the creative process may be 
set m motion, enacted, or energized in various .time span's. 

' ' • ^* ' ■ ' , • / Y 

For some persons, a creative process may require years in which 
the process is an ongoing sequence, Foi: others, a peak exper^- 
i^nce may last only a few Seconds. Thus^, the creative proces^ 
for the fulfillment advocate may be bbth incremental and lengthy, 
or as an all-or-none event. ,The qentrar concep^t is. that creative 
thinking evolves out of* human growth and vice versa. 

* As Phillips points out, fo^^^^nep of conteirqoorary cogni- 
tive and psychometric interpretations of the creati^|^ process 
rare found in philosophical, semi-e:q>eriipwital, and ineasurernent 
essays Written more than 40 years, agp. . A varie^ of psychoinetric 
approaches were developed during the early 1900s and Phillips' 
traces these qui'te carefully.. By 1950 the contemporary cogni- 
tive ^T'i^ychon^t^fic ytudy l>f t[ie creative process was firmly. 

esftablished. Guilfor^ (195Q) had identified nine factors of 

' . * ' > ;. ' ■ [ ■ _ • 

creative, thxn)cing which he believed overlap* with Im* extends be- 

yond the domain of traditional intellectual functioning. He 

hypothesized that the creative process reflects sensitivity, to 

pi?c)blent3, ideational fluency, flexibility of set, ideational .. 

novelty, synthesizi»g ability > ^maJLyzing ability, redefining 

ability, span of' .idleeUUpnal structure, and evaluative ability. , 

■ 1 ■ •■ ' ■ , • ^ 

Later, he (Guilford, 1959) identified the four divergent, thinking 

abi^Lities fluency, flexibility, originalHiy, and elaboration. 
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- . ' ' • ' \ ' - ^ 

He continued his factor analytic studies and finally (1966) ' 

offered his^raodel of the creative thinking process. At*. the* 

present time ^ i^ is perhaps one of the most elaborate an^ useful 

,inodels of* the cregitive process, at least insofar as educators 

are concerned. . ' " . ■ \ ' 

^ . . Phillip? concludes that the cogi\itive and p^choinetric i . * ^ 

investigators agree, that the creative proces^ ^|h-tt universal^ 

phenoioenon. Regardless of the form of the psychometric data, 

th6 accumulated indicate enormous coiftplexity. Phillips ' 

*conclude9 that the psychometric approach "has brought no conclusive 

answer concexni,ng the all-or-none nature of the creative process. 

The cognitive and psychometric interpretation Views the complex- 

ity of the creative process a? reflecting gradual , varied, and, 

"^at times,* tinpredictable solutions* What does emerge with relative 

. ' ^ ^ ^ ' 7- ^ 

predjLctability is an agreement* upon the basic model of creative ^ 
functioning. Though various authors have altered, elaborated., 
or appended additional stages, mogt cognitive and psychometric 
investigators accepted the basic fcJur-stage model of Wallas 

(1926). * . . . ' ^ • . 

' , * * >• " ' ' . ' * 

Several interpretations of the creative process have 

developed from atimijilus-respbnse theojry and have generally been 

referred to as associative thc^o'riesl Ben6ath the stimulus- 

a^es^ietoi^e approaches to creatiye thinking is^e assumption that 

responses are arr&ged in a^yramidal hierarchy. Response^ 

clbses't to behaviora,! expreilsioh artd highest in probability of 

occurrence are considered *comnonpl5be, unoriginal, or.hon- ^ 

creative. Responses with the l^^ast likelihood* of appearance a:^e 
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Vs. * i I ' 

equated .with originality ^ novel thinking , or' creativity. .The 



' 0 



associationist, however^ ^§ve actually done .very little theoriz- 
ing ^ut the natu^ of_5ihe creative^ process* Consequently r a 
model of ,the creative process in tejrms c^f sequential stages has 
not been postulated by them. What we have is mainly respohse 
probaJ>ility and an enqphasis upon laboratoa^ evidence in terms of 
pre-*specified' responses cind environmental cohtrol. , ' 

Characteristics of Creative Product . 

Davis, in his task force paper defines the cjreativa product 

* . ' » i^^) ' ' , 

as the concrete or tangible evidence of the internal process of 

1 ' . . ' 

creative thinking^ VJhile'^it is at best only an indication of 

the creative process r it is generally the best evidence of that 



internal action o^ process. Davis points oUt that characteristics 
of creative products such as originality , uniqueness/ elaboration , 
and the like haye generally ^e^^ealt with on a quantita^ve 
basis only. An equally iirqportaht. dirtiensiV^ of creative proftuclis 
is thei,r qualitative aspects. "Davis atten^ts to expltafe the 
qualities or characteristics of creative proaucts as they relate 
to educational practice through the irevi^w of relevant research, 

■'• 6] ■ • ■* • ■ " r-> ^ ' 

an identification of research needed for advances in tjjis problem . 
area, a discussion of theoretical and rne^iodological issues 

/ ■ • * • • ■ ■ - ■ , ' .o 

involved, and a discussion of the expected contributions which ^ 
the. needek^reafearcH could majce to knowledge and practice/ 

Davis believes that if v;p coiaid ^ccia^lish the necessary O 
tasks for describing the cfliaraicteristics of creative ptoducts * 
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that we could make^genuin^ advances in developing meaningful 
curi^iculum ^d instructional sequences for ^e developinent 
cxfeative thitdcing airong leaders of all ages. He also concludes 
that the need for well-developed and tested instructional mate** 
rials is one of ^ the most pressing needs of education today, 
particularly fnaterials that lead to individualized le^omng. 

With s\ich materials, learning becomes. an on-going process of 

'f) ' • • • 

le individh^l both in and out e£ school. , Davis contends that 



'that to develc^ more instructional materiajLs without a better 



these materials must b^ base^ upon descriptive research and 

'^"^ **istructi 
resi^arch ba^S may be an exerci&e in futility. 

"V - ' gharacteristibs of toe Creative Situation 




In^his 'task' force ♦paper Aliotti Consi^prs tl^e creatsive 
situatioil^s the aitnultemeous ifiterplay between proems and 
press and its resultaatit impact on the creative performance of 
the creative person. He draws upon two k^nds oi reseafeh evi- 
dence : ' ;:ei:^ospectiye aim current^ accounts 61 t^^^creative 

behavior of itidividuals nudged to be higli^iy creative by some 

***** V/» • *• 

appropriate social criteria and extpir^cstl investigations con- ^ 
ducted in field or laboratory settiiigs in which creative per- 
^|otmamce is oi>erati,onally defined emd variables effecting this 
pfeir^Eormance are considered. He also examines both .sh6r£ and 
long term li/udies. . * * / v - • 

Issues concesming what constitutes a suitable envi;ronment 
for c^reativity has led to much controversy. Some investigators 



have concluded that creativity is an individually stable 
char^rcteristic, that is systexnaticaO^y sensitive to environ-^ 
ental circsumstances , while others contend that creative 



^abilities pn^rish under the prolonged stress of iinfavorable 
circumstances 'A'fev; stucfies of the h'eritability of creative 
^ility have.^also begun tp appear. A recent study by Pezzulo, 
Thorsen, ai^'Madaus (1972)' found no evidence of hereditary 

■ variation, in either, the figural or verbal forms of the TTCT^ 

Their subjects were 37 pairs of ftaternal and 28- pairs of ,id6n- ' 
. tical twins carefully tested^ These investigators found that., • 

sHort tprm memory (Jensen's Level 1 abilities) has brtly a \ • 

• .*»••'*..' , ■ • ■ ^ *> 

moderate indek of heritability, .54?* the general intellective 
factor .(Jensen's Level II abilities) has a relatively high 
index of heritabi'lity / .85. The hsritability indek, for the , 
figural and verbal measurers of the ^TCT approi^ched zero., ^vnother 
twin study by Richmond. (1^8) sitnilarly* found no evidence of 



heritability for the abij-itxes assessed by the TTCT; Davenport 
' (1967), using the Getzels' and Jackson (1962) measures, concluded 
that the indications were so weak that he conclude^d that there 
was a V7ide margin in which experienice* could influence the 
creative tliinkinqj abilities ^ • 

' An important implication of the finding that creative 
abilities are not heritable is that educators* can expect to be 
able to do -more to modify .t6sts. Thus, educational prograans 
that build competencies 4.0 . creative thinking and build, upon the 
\ creative positives of disadvantaged children are iikely to be . 
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.more successful th ah are those pro^ram^ that seel: to improve 
inti^lligence and con^'insatis for deficj^encies in this area^ 
« There are^ of course, strong indications that many of the 

influences in disadvantaged* groups encourage creative behavior 

* ' ' ' f ' . • ' 

(Torrance, 1972c).. The vrark of Susan, Houston (1973) supports 

iOiis cdnclusxon . ^ Houston has identified a number, df reasons v;hy 
poor black children customarily get lo^er scores than ^(tttite child- 
ren do on scholastic eind verbal-intell|'igence measures. She main- 
tains that, tlieir^cr^gativity actually interfere^' x^itH their sue- * 

■ > } ' ' * ' '■ ■ 

cess on such" tests. In her studies of poor black children in ' 

the South lacked material playthings , Houston found that 

they engagga int-constant -lartguage play and verbal contests. \ ' 

They placed high value-on-jzreativity and giftednesp ,and Houston 

rates ^t|)ie stpries they tqld her as highly iinaginativfe. She 

also founds that thfe.poot black children interacted more with 
^ jtjt 

one another ajici' developed skills in, group interaction vyliich far 

_ ^ ^ ^ _J* _ " ' „ ^ ^ ^ . 

excelled those of otii^'r^^roups of chiTdrfeh of fihe saine age. " 

They alsp^ supported br encouraged 'fcne another mo^e^ \ 

Thus fat/ the 'findings cohcerhing the lack pf 'herita|bxlity 



of creative abilities and the lack of racial and socioeconomic 



bias have stimvilated no visible enthusiasm* •^his is in spite 
of the potency of the implic/ations of these findings and in spite 
of tlie great attention that has been given to the Jensen debate', 
the Col'eman Report (Coleman et al. , 1966) and the Jencks Report 
( Jencks .- 6t al. , 1972). In.'fact,^ these findings are particularly 



* relevant to some of the criticisms of critics of the Jencks 
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Report, particularlly the 'black critics (Edmonds et kl/.% 1973) . 

'a/ ' * \ * • ^ . . 

/ These black critics imaintain that the school envirpnment has 

y ■ • \ / . ■ J 

been^ culturally responsive to the affluent and is .actuaj-ly^nti- 

poor. Further, t^ey assert that "compensatory education doesn't 

' ' A * . 

work because it doesn't make the school responsible for teach- 

* \ ^ I • ■ 

ing in. the ways .that children are prepjured to lea.rn'.' (p. 811. 

\ • " ^ 

They argue ^hat people Vary in their (So^nitive styles and "that 
until schools. learji to, recognize this and plan differfen£ wa^s . 
of teaching 'the same requisite skiills to all cjiildreh, they\ s 
. will not come close to ^providing equality of e^bucational oppor- 
'tuijity- (p.. 8a). . < ..' 

I - • ' Although there have been, some brilliant eKampies of suc- 

cesses with programs that build upon tiife creative positives of 
disadvantaged children (Clary, lavaV Shepherd, 19"72» fJitt, X971) , ■ : 
*little. enthusiasm has. been generated for them^ Proh George 

Witt's long-range -experiment, for example, we know 'that it is ^ 

; ; ■ ; _ ^ ; J _ _ ■ > 'J ', _ ' ^- j;^ ^ 'i 

possible tp develop h^gh levels of botli aicadehic' achievervg^t and 

creative achievement among black, disadvaiitaged children identi- 
fied a"s gifted solely on the basis of the TTCT. All^at'it 
.took was to give them a chance t6 build upon their exceptional 
creative abilities'^ Practicalljf. all of these children selected' 
in 1965 at. the .time they^l^e in the^econd and third grades 
* have distinguished themselves in one or ittore of ^^tiie creative ^ 
afts* Some of them, however, have also shown brilliant 'proiftise 
in the sciences and at the junior high school l^vel rfost of 
them are succeeding, in first-rate private schools in New England. 
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iaiotip • s revi,ew of short/ and long term situational factors 
gives considerable credibility to/research findings^ such as 
tWbse of Pezzullo, Thorseii, and Madaus concerning the herita- 
' biiitv of creative abilities and help^.us understand such find- 
ings. Thes6 results provide njany clues concerning the , ere at ion 
of Situations th<it f acilitate oi. inhibit^creative b'ehavior . 
*.Alidtti identifies the deficiencies of existiiig research and . 
•r^kes provocati^^e suggpstioi\fe concerning the additional research 
neeced by edjicators in providing roc^re favorable conditions for 
creative growth ^nd fxinctioning. \ ^ ' ■ , 



Assessment of Creativity . 



Q 



C 



\ Since measurement of a phenomenon makes possible research 

• breakthroughs not otherwise possible) the development of proce- 

■ ' ' .■■ •"V ' ' . ■ ■ • . ■ 

'dureaj for. assessing creativity is , enotm<imsly important. Tref finger 

.in his task force paper points out. that although the volrnnle o,f 



researdh conqeming the assessment of <ireat,ivity has increased^ 
many- difficult problems temain unSolveqlV In this paper Tref finger 
con^ders problems of validity, ^reliabiMty, and usability /_^C^ 
all of these conce^h^, he considers validity the most important, ' 

• urgent, and 'complex*,' •* 

• ■ ' / : ' ■ . 

t < ■ I- f 

Treffinger reviews issues and rese'arch concemiijg content, 
. criterion-related, and construct^ validity.! Regarding the entire 

• . » ' ' ^ ' \ % ' 

validity area Treffinger summarizes his conclusions as follows; 

* i. .There is a sxibstantial need for" extensive theoretical 
work, as well as*^for synthesis J integration, \ and evalUatipn of > 
the re^arch.' literature.' .. 
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~ ' , ' f ''^ ^ . 

2. Progress in developing adequate operational definitions 

^ or creativity ^epenc\s greatly, on progress in developing adequate^' 
conceptual definitions. ' 

31 There is a need for /extensive studies of nevi, inore 
adequate extern^ criteria fpr the validation, 6f creativity mea- 
sures, as well as for inquij^y into the yalidity and, reliability 

i 

^f existing criteria'; ^1 

^ ^ ? . ' 

4. Th^re is a need foj^r itiultivariate i^jethods to'.be erployed 
.in correlational stildies of .creat^ive talent. 1 . 

5. ' There are needs for longitudin^al studies / v/ell-con trolled 
experimental studies^ ^nd for developmental and cross-citltural 

^ studies. 

» The iatter area hasf been of particular concern to this waiter 
for ,the past 15* years and it seems appropjriate to comment on the 

V \ ' * ■ / 

^prpblem of longitudinal studies of predictive validity. , A major 

\ ' / ' / ' . ' - " 

criticism of creativitty tests inbluding the Torrance Tests of 

Creative' ^faiiiking , is that there is no evidence dof a link bfetween 
performance on test/tasks and real-^life creative achievements, y 

Recently the writer (Torrance , 1972a) reviewed 15 predic- 
tive vali^ty studies of the TTCT that seem to link test perform- 
ance with realrlife hehavipr"! In a long-range predictive viilidity 
Study involving. hi^h school students tested in 1969 ^nd followed 
up in 1971, a calnonical correlation of .51 was obtained for the 
combih^d-^coxres on the creativity /test i>attery. 1:o predi6t the / 
CQmblnted creative achievement cr^eria in the .total ^^fitmle of 
236. Fot\men# the canonical correlation coefficient was • 59, and 
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for woroeri^ .46. The following additional findings provide en-. 



<iouraJing support (Torrance/ 1972b): 

1» The class *of 1960 was follo^^ed up both in 1966 and. in ' 
1971 and there was a consistent trend for the validity ooef f i- ' 
'cients to increase fjsom 1966 to 1971. Using the measures of 
Fluency, Flexibility, Ori-ginality , . and Elaboration ind measures . 
of Quanti^ and Qualiiy of Creative Achievements and Creative 
Mbtivation, the mean val'idityvcoefficients was .40 for 46 subjects 
in 1966 and .51 for 52 subjects in 1971.-^ ; 

2". * The present and projected occupations of 252 respondents 
were classified as conventional or unconventional according to ' 
criteria developed by' <3etzels and Jackson (1962) . Using a median 
split within grade and sex: on the origj^nal popul?tt;ion , 113 sub- 
jects tvere classified as high creatiyes and 138 as lovr creatives. 
Sf xty-tjtfo *or 55 'percent of the high creatives and 13 or 9 percent, 
of the low creatives v/ere In unconventional occupations in 1971.- 
t^hen iJro5ected\occ^^ 

71 perc^t of the high creatives emd 32. percent of the Ipw crea- 

tives 'Chose unconventional occupations. . ' 

. 3. Creative achievements in writing v;ere inost*e&silV pre-. 

dieted, ,follov;ed by creiitive achievements in science jand:, medicine 

and in leadership, perhaps because the criteria in tnese areas 

are clear^er and more obvious them in such fields as jiusiness,) * 

music, art ^ and the like: , • 

' ' . ^ . . ^ 

\ .4. AltnQst twice- as many of ^'the high creatives 



creativefii reported* three peak creative achievements 



sis the low 
IS requested 
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while three times as' roahy of thei low creatives as the high 

' . \ / ^- ^ . . » 

creatives clescri^?ecl no pe'ak ^ichieveinents 1 

* ' / . ^ " * * 

5. Significantly wore of the high -creatives thaif the Ipvf 
cre^ives r^eported peak achievements in the areas of writing, 
style of teaching^ research, musical coipposition and performance, 
human relat^^ons and leadership, and medica^. . discovery-^ 

6. /The low creatives tended to teport as peak achievements 
what appear to be "cop out^oy "drop out" experiences unaccom- 
panied by constructive yactipn, while many of \he high creatiyes 
reported witfidrav/al experiences either for 'periods of renewal 
or for creating a more humane style* of lifeii\ ' 

One roust ask what aire reasonable^ and acceptable standards 
of validity for. tests of creative thinking ability. Some critics 
(Croc)cenberg, 1972; Baird, 1972)' have stated that the problero ^ 
is not a lack of validity data on the TTCT but that these data 
are ^^eak. When confronted by the fact that creeitive functioning 
involves a variety of phenomena. which occur ^imuitanebusly -and 
interact with one another, how much weight should we esfpact 
jri^asures of general creative ^ilities to ca^ry? Research evi- 
dence indicates that the motivation of "the subject,, his early 
life experiences, tii^ iititiediate and long range rex^ards, the 
richness of the environmerit, and other factors are all important 
enough to make a di:tference in creative functioning and further- 
ipore that these phenomena interact with one another, ^ ' 

When 'Torrance and his associjateS found that the wdiften in . 
the lohg-range prediction study 'wefe less predictable than the 
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(. ■ . • ■ , . 

men, they tried ;t;o obtain f espouses to the Alpha Diograpriical^ 
Jnventfory for as many of the women respoMents as possible. 
With* a sample of 45. of thesij women # they (Torrance, Bruch, & \'/ 
fitorse, X9f3) combined the creativity score derived in 1959 

(which did^nbt include a measure of ^originality) • A ^dfanonical 

*■ ■»** 

correlation of ^60 resulted. The coefficients of correJ.atio*n ^ 

' • ' -"^ * \ ' . .• ' • ^ " • - 

between th6 Alpha Bioaraphical Creativity Scale and trie criteria 

of creative achievement are' .381 ^39^ and .37; the mean, coef^ 

^fipients o^^orrelation between the Alpha. Biographical Score | 

and the creative a^^ility measures is .15. 

Treffinger identified the following problems concerning ^ 

problems of reliability of creativity tests: . 

1. Studies are rteeded vrhich inveBtiga^te new methods 6f ^ 
determining the accuracy or reli£ibility of measures of creati- 
vity# with emphasis on the /specif ica€ion of "error" coxsporieats . , 

2. Xn ;employiag traditional stability indices, attention, 
must be giyen to determining the extent to vrhich creativity 
should bfe expected to be a stable ttait, in identifying* appro- 



pri'afe intervals^or asspss^ing stabi^ity^ and for assessing 
systematically the* influence of motivatiorx, moods, and other 



situational variable^ on reliability of test scores. 

•C; . ^. ^ / ^ . . • ■ ' ^ ■ 

\ .3. In considering the utilization of alternate forms or . 
internal consistency indexes of reliability^' attention must be 
given to the problems invojLved in selection and use of sub- 
tests from larger batteries. ^ It must be recognized that tasks 
in crea^iivity tests inay not be discrete "items," and that scores 
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derived £;ron. various tasks may neither be additive nor' meet 
many fundamAntal asstiniptions involved in .the traditional^ ' 
determination of reliability indices* ^ • ^ . 

^Usability • . " • ^ . 

' - ■ • ■ .■ 

^ 1. Research must i^e addressed ^o dev^lopi^ig a ^systematic 

theoretical and empirical understanding" of the effects of varid- 

tions in test administration procedures and conditions ^includ*- 

ing directions, testing environment , working time, and response 

modes*) , ^ - ' . • 1 

2. Problems relatihg to ttest scoring are veiry importc:jit 
• . . . t 

in the measurement of creativity.* In addition to research on 

the comparability of scores derived from different tasks and 

different, mfetliods of testing, studies should also be conducted 

which investigate new methods and criteria for scoring (particu- 

larly for originality and imagination) ; 

3* Problems of the* validit^^ and reliability of sc<^ 
are extremely important , ^nd all research emplbying dreat^vity 
measures .should provide full information concerning inter- scorer 
correlations r as x^ell, as comparison of means an'd variances among 
scorers and'betweeto scprers and test noxrms*. • * 

4. Creativi^ measures V7hich involve noimative scoring 
procedures must "be accompanied by extensive supporting data , 
concerning the norm groups employed and the tasks involved. 

' *Tref finger cautions that these problems are compleK and 
may not be solved ve^ speedily* These problems must be ^ 
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^ recognized, hov7ever# and they must, be .considered in interpret-^ ' 
ing research involving the assessment -of Creative teh^ayior. ^« 

^ Support 6f research concerning the'se problems is important 
because m^ny potential breakthroughs in the problem area jij^ 
not possible until tJi^y are solved • 
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THE LITERATURE OF CREATIVITY* 

*0f all the powers of man, tiiat. of creativity seems unique. 
The generally accepted custopi among the ancients was to ascribe 
Jivine origip, inspiration or direction to any great creative 
work so that .^he. poe^ became the p rophet. Even the aspects of 



initiation and selection, which are universally found in creatiye 
funptioxt, appear .somewhat itystetious, and many of our "greater 
artists and scientists . seem to receive IThspiration ,ra±her than 
to develop it. > ' . I - ^ 

Because creativity is a word which has^recently been tSiken 
v.ov§r by psycmology from religion, it i? almost -iit^ossible to 



5 



discover it |4 a .dictionary more 'than a decade old.* It is still 

new concept', recently attributed to the personality of man, 
^d still to some fraught with mystical connotations. For this 
reason, care should be taken in defining it and in distingtiish- 



iiig it from otlier mental functions, as well as to note its 
possible varieties. - • • 



\ 



♦This section has been abstracted from pp. 5-7 of Gowan, 
J. c. The Development of the Creative Individual » Copyright, 
1972 by Robert lUiapp, San Diego, Cai. Used by petmission. 
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Hallman. (1963, pp. 18-i9) gave a con^rehensive definition: 

J * w the creative/ act can be analyzed into^ five* 

major componerfts: (L) it is a whole act, a uni- • 
taory instancy of behavidr;' (2)-. it terminates- in . / 
the productidh of object:^' or "of fprms of living' 
. which' are distinctive r O) it evolves but of 
certain mental proceisses; (4) it co-varifes with 
specific personality transformations, and (5) 
it occurs^? within a particular* kind of environ- 
\mentj. A demonstration of the necessary features 
: ' of each of these ^factors cart employ both descri'p- 

tivis and logical procedures; it can refer to , ' 
the relevance of enpirical evidence, and can in- 
fer what grounds' are logically necessary in order 
to explafn certain facts. , 

Creativity,, like leadership, is better defined in terms of 

interactive process than in terms of trait theory. The crea tive 

process in superior adults / usually results in creative and use- 

ful *pTO^^cts, Hence, the creativity of such adults is judged 
' • • • * 

in* terms 'of quantity and quality of patents, theories, books, 
works of art or mvisic £md. scientific' hypotlieses. In children, 
however, wHere thq product nay be original with tlie child but 
cannot be original v;ith the culture, ^assessment of creativity 
usually depends on nominati6ns of ?which child had the most wild 
or silly ideas" to the mor^ converttion^l Guilford (1967) ox 
Torrance tests (1966() of divergent tliinking on the child* s |)art. 
It should be noted here that somQ researchers, have pointed out 
^the fact that there is as yet no proof that this kind of 
"creativityr on the part of the child v^H result in the more 
demonstrable creajlive productioxi on the part of the adult. In^ 



^ Hallman, R; J. The necessary and sufficient conditions 
of creativity* Journal of H\manistic Psychology , 1963, 2* 
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fiddition, Guilford in particular' objects to the terfe "creativity** 
as* a confusing atereotype of many kipds of abilits^^^fouhd in the. 
structtire of intellect model and prefers to regard it only as^ 

" product!, ve thinking. " . 

* " * * " • ^ 

Another way of looking at the issues is to analyze the 

personality correlates' or the environmental background which 

h^s produced creative adults. This is the nethod talcen by many ^ 

researchers; notably that of the InsJtitute of Personality Ass^ss- 

ment and Research (IPA^) at Berkeley^ the biographical of Taylor 

(MacKinnon/ 1964) and t!ie personality psychometrics of Cattell 

eis'seen on the Sixteen Personality Factor Oviestionnaire (Cattell^ 

__, , _ ^ ^ — . — , 



1968) ". These methods yield clear^ results , indicating a particu- 
lar kind of individual: intelligent, original j independent, open, 
intuitive, aesthetically sensitive, highly energetic, dominating, 
possessing a sense of humor an^d a sehse'of destiny, and at home 
with ambiguity and coii?)lexity. ; 

Finally, two polar beliefs muSst be considered. The first • 
is tiiat creative problem solving is a mundame affair, such as 
knowing ^jjiov; to turn on the lights ih a dark room because one 
knov;s where the switch is. This, the Osborn-Buff alp view 
(Osbom, 1963; Pames, 1967), states that the techniques of 
creative prol^lem solving can be taught to atnyone as a rational , 
and pragmatic affair. The other or psychedelic vi^\; holds that 
creativity ist^'a ^dawning of the psychedelic powers of man which 
can transform him frbm a rational being into a super- tat ional 
one through the. use of psychedelia, hypnosisf, religious or ^ 
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ine|it«^tional exercises, drugs, mysticism, and vhat have you. 
It is as far out as the other is convenidonal. 

In this early analysis of creativity, no clues or theories 
should be neglected. If creativity were an easy matter, it~ 
would have been solved before now. In another source (Gowan, 
' ^972) the available literature is organized into five sections 
for analysis in terms, 6f a rational-psychedelic continuum, 
a. Cognitive, rational and semantic: problem-solving 
* views of tJie Buffalo School, the- Guilford structure 

of intellect, and others (Parnes, 1S167; Guilford, 1967). 

b. Personality and environgtental ; child-rearing practices , 

personality correlates, especia^lly originality, energy 
and high self-concept (Eriksoft, 196^).' 

c. Hental health: Rogerian (1959), Maslovian (1954, 1959), 
\ self-actualization, openness, etc. 

d. Freudian and neo-Preudiari: psychoanalytic, oedipal, 

• - . ■ 
pleasure, .and pre-conscious (Kris, 1952? Kubie, 19581^ 

e. " Psychedelic: existehtial, nonrational, cosmic con- 

sciousness, ^Jv^^sychedelic (Krippner , 1968) . 
The an^ysis of needed research and issues involved are 
Ij/sed on an analysis of this literature. 



liEEDED RESE^CH ON RELATIONS OP 'CREATIVITY TO 
. . ItJTELLIGEWCE Ai4D PERSONALITY FACTORS 

^ . • ■ ' \ 

1. Creativity seems related to bath cognitive and affec- 

- • * 

tive. factors 6f pei^sonality (Ilallman, 1963). VJhat kind of a 



■r 
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• variable is thus related tq^ both intellectual and personality ' 
factors /^arid h6v; does tliis interaction operate? 

2. Cognitive and affective •components are both found in 
developmental stage process (Botwinick^ 1967? Lehman^ 1953).. 
Does this mean that creativity is related to the developmental 
stages? Is it actually one aspect of development which recurs 
in periodic sequence*? 

3. There appears to be a coitplex relationship betwfeen 
inteliigence , mental health and creativity (Barron, 1963; Maslov;, 
1954; Rogers, 1959). Is this a straight product relationship 
(viy.i T y fm a Q) n r is it nore cQin plicated? 

4. In a replicated research the auxiliary variable J SES 
' (socioeconomic status) 9 kefeps appearing as a concomxtant of 

creativity (Solomon, M968; Tibbits, 1968). VJhy? Hovt, can SES 
be dupl:^cated for disadvantaged children by school intervention? 

5. Is creativity^ in some, sense the opposite of anxiety 

(Kubie, 195§)? Is its function to resolve anxiety in the; 

• ' * ' / 

individual? IJhat is the relation9hijJ between these two, vktiables? 

6. Is there any truth to theory that creativity is 

enhanced through oedipal closeness to the mother in males, and 

■ • , . ' » . • / • ■ 

electral closeness ^o the father in .females (Gowan, 1971; Singer, 

1961)? If so, how does this pr6cess operate, and. would it be 

■ 'v. \ / • 

possible to simuli^e it in schools? 

\v - » • •• 

.• . '7. .Belated 'ta., the, previous, why aire more adult males 

■•■>.-. 

creative than adult flwales? Is this purely a cultural pressure 

* • •■ ' 

artifact, or does it 'al^o relate to the early parental climate? 
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Is the gen^is of creativity in females different and more flif- 
ficult than that, in males??- [ " * 

8. From Wallas (1926) on,,resear6hers have testified to 
the irruptive nature of creative inspiration, stemming, as Kubie 
(1958) tellfj us from the preconscious. Hov; may this function 

be controlled or enl|anced? Does alpha wave biofeedback proce^ 
dure hold the key? What about psychedelic procedures including 

, * c 

drugs? • • " . 

9. In Ilaslow's (1954). study of self-actualized people/ 
they were always found to be creative. Wkdit does this suggest 

as the relationship between creativity and'self^aetaa liz a t i oi j ? 

'Does our culture, in making self-actualization difficult, also 
inhibit; creativity? Couid we make changes in it which would 
advance the possibility, of both condi^ons? 

* lOnThatris the ' relationship betv;een a creative classroom, 
teacher and, able children that is roost likely to make them 
creative? ^ • 

11. VJhat is the relationship between childhood measures ^ ' 
.of creativity* (such as the Torrance tests) (1966), and adult 
measures (such a^ creative production)? 

12.. VJhat is the relationship betv/eeh the peak experience 
anrd creative production (Maslow,. 1954)? ' 

13. Why is th^e often a despondent period in the artist 
after a creative production (Gowan, 1967)? How can^ this be 

^prevented? — 

14. Is creativeness a wavelike or pelpiddic function (Kubie, 



^958; Schachtel, 1959)? 



■ ■ . \ . ■ ••• ' . 
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ISSUES lilVOLVED • - ; ' 

!• Non-Positlvistic Holism * Stated popularlyV this issue 
becomes: "Creativitjy cannot be understood or anal^zteYby posi- 
tivistic science." > There are really two issues, here which should 
be kept separate. One is: ' "'Creativity cannot be understood or 
analyzed by em Scientific theory/ and with this we roost pro/' 
^uijdly disagree. „ *The business qf science is*, to incort>orate ' 
phenomena which have previously defied explanation into a body 
of knowledge* ?he second issue is: •'Creativity csmnot be xxnderr 
stood or analyzed in terms of past positivistic theories." With 



tills Ktatfement we agreed In the^assimilation— accomijoda t ion 
model therie must be- both assimilation o'f the new phenomena, and 
accommodation of past theories, they must be upgraded and 
expanded to inclxide new territory. The past theories of scien- 
tific positi vista may not be big enough to explain the new facts. 
If sb^ they may need/Bb be expanded into non^positivistic areas. 

The history of science has been the contintied co-option of 
research ateas from religion o^ phij^osophy. Creativity is only 
the latest of these; /psychedelia (Krippner, 1968; .Tart, 1968) 



C f 



is now in the process) . We must continue to expect that science 
will enlarge (^ls\>oundaries , and tliat in the f uture it" will be 
able to ekpj^in much more of the universe than it has in the 
past. ;to state that there exist phenomena v/hich can never be , 
explained, ^ foolish; it is equally foolish to believe that 
science ^&ill not develop 'in order to explain them. 
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2. Creativity and ttetital Health s *It is remarkable that' 
jtost reseatchers in the area of creativity end up by working on, 
mental health/v/hich seems to be some kind of an adjxinct variable*, 
although the relationship is by no means simple. On the other 
hand, many creative peopte shov definite evidence of poor mental ' 
healJJi at least ^t tines. Pow is this discrepancy to be explained? 
One can posit that creativity is a .resultant of early progress 
toward better mental health, IMit thi^ is by no means alv/ays found. 
It is also possible, as Barro^i has" indicated, that the relation^ 
ship is a bit like a man with assets and debts; he doesn't cash 



his chips, but he manages to live v;ith both- at on_ ce» One 



also explain this relationship by analogy of a bicycle rider. If 
^Mje* stops, he m«^t dismoilrit, because he cannot balcince standing 

still; but if he is moving forward, even at slow speeds, then he^ 
* can correct the present imbalance. in terms of the forward motion, 

and thus, keep his seat. It is interesting that Ilaslow distin- 

9 

guished two kinds of creativity; that in average* people dependent 
on high mental health, 'and that in geniuses dependent mainly^on 
intellect.* . ' 

3* Is Creativity a Wastefaasket Category? It is obvious 
from reading the lite^-ati^e of creativity that it means many 
different thing? to many different researchers. This being so, 
one's attention is forcibly brought to the possibility that 

creativity" like the common cold may resist amalysis because it 
is a pj.enun^ of variegated ei> tidies without common properties or 
characteristics. Guilford,, for one, ha*s. carefully avoided the 
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, word *'cj:eativitv" in favor of twenty- four factors found in the 

' slab of. divergent prod^clEion. On the other hand, any new phenomena 

at firs^i seems to exhibij: many unusual anX baffling effects # and 



• only letter as it. becomesXconceptualized, does some theoxry bind 
all tfhese data into a ges«^t. There ai^et certainly broad differ*- 

fences 'between the exhibitionistic creativity of children , and 

> 

the more organized and original creativity of adults. There is . 

, also a'^reat difference betv/een the problem-solving type of 

. creativity demonstrated by Pames (1967) , and the almost psyche- 

delic aspects noted by Itrippner (1968) . If creativity is not to 

become a wastebaske't bategorvi, we need theory V;hich will help us 

bind tqgeth^r these many differing aspects. ^ 

4. Does Creativity Found in One Stage Develop Into Creativity 

Found In Another ? The first intimations of creativity "In the 

child appear in the Eriksonian Initiative period (4-7) (Erikson^ 

1963) when the child first explores the f&ntasy v;orld and begins 

to assert some control oven his environment. The creativity of 

. this period is exhilpitionistic, dramatic ^ often repetitive^ and 

generally fragmentary. This type pf creativeness often lasts 

through the industry period but generally begins to fade (as 

TorrarjLce (1962) has noted) about ag? 9-10. Another burst of . , 

creativity occurs in younV, adulthood in the Eriksonian Intimacy . 

period /and is characterized by more unity ^ coherence^ dax;ing^ ^ 

and briHicUice., It 'is truly novel* and "of ten displays scope 

♦ 

mastery, and vigor. Examples of this type of innovation v;ould 
inclucle Arriaga, Galois, and Chatterton* The najor question of 
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course" is: does the earlier type deve!,lop into the later type 
if thfe environment is favorable? iind if so, what are the rnost 
favorable environmental conditions? Can only early-type creiatives 
become, adult fcreatives? If not, what are the characteristics of 
those not in the early creative class? Finally, this line of 
reasoning suggests .the question: Is creativity a periodic func- 
tion of development? • « ; 
V 5. The best present explanation of the manner in which the 

^ s ' ■ . . 

Wallas (1926) tlieory proceeds froij/ incubation to inspiration ^ 
has been given to us by Kubie (1967) in his concept of a pre^ 
conscious collator which processes information from an iitmense . 
storehouse of knov/ledge in disassociated form. Sono interesting 
questions about the nature of this preconscious process arise. 

'Is the storehouse, for example, confined to al'l the knowledge 
available to the individual in the p^t, or does it % involving 
Jung's (1916) "colle'ctive unconscious" reach out to a much vaster, 
storehouses embracing ' tlie whole species? Is this preconscious an 
entity to */fiich the adjective "ray" cannot' properly be applied, 
and doSs it', therefore, take on some of the frightening "uncanny" 
•aspects of the Sullivanian "not-me" (1953)? Is the attempt to , 

• control the autonomic functions equivalent to an attempt to con- 
trol this aspect of the psyche? Since the "not-me" generates 
intense anxiety when in control of tlie ego, is creativity an 
antidote for. anxiety in the attempt .of the ego to control the 
"not-me"? , These and similar questions involve a basic issue 
in both creativity and psychedelic research. ^ ' - - * 



^' .11 
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CONTRIBUTIOUS to PUTUltt: KW0T-7LEDGE ' • ' 

It is an interesting fact that those persons who have con- 
tributed inost to creativity re^search have tended also to be 
those who have espoused humanistic psychology and %rho have viewed 
man's future development in vexry optimistic terms. Few reduction- 
ists or behavior modification advocates are found therein. 

'Lxamples would include besides .las low. and Rogers, Jourard (1968), 

? > - :* ■ ^ ' 

Otta (1966), Barron {1963); Krippner (1968), Tart (1968), and 
the writers of this treatise .* This coiriciderice suggests that 
when we have, a unified field tlveory '6f creativity, it nay play 
a significant: part in integrating/concepts, in hijunanistic psy- ' 
chology, and in charting man's progress for future development. 

Me have already established tl^at creativity is inportant 
in the education of children, and in tl^e productivity of science 
and industry, but in5>ortant '^as these benefits Are, they paid . 
beside the possibility that creativity research and development 
may provide us at la»t with a science of mein. 

The American Dream of the past vrhich imagines every man as 
a successful breadwinner and husband, and every woman as a 
successful wife, and mother is no longer enough for most intelli- 
gent adults. They want more, and this is v;hat Women's Lib, the 
'hippies, basic enco.unter .groups , Consciousness III, ;*lpha" Wave 
therap]?, ^Sen Buddhism,^ psychedelic drugs, and all the ot^er 
faSr-out movements, are all about. They .search for a higher dream 
ot man's development .into self-actualization. Thiey explore 
psychedelia as a possible aspect of this develoj»nent. Many go 
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astray and are lost, as is true with, all pioneers. But for th.e 
first time in America we are seeing "groiips of intelligent adultis, 
not especially in need of therapy, banding together for mutual 
development toward an ideal which is beyond the American Dream 
of tlie past. Wow it is l^fact that riaslow, in his faipous study 
of self-actOT^ized people, found none who were hot creative. 
Therefore, we Kva\r expect that whatever may be the terminus' of 
this Odyssey, creativity is .a v;ay-station. This fact in itself 
suggests that further knowledge, and especially better, models 
of creativity may provide an enormous boon to this ongoing 
evolutionary thrust. 

Toynbee (1964) "tells ^ us tl^ait 'every great civilization comes' 
to maturity with a, monument and a religion. Our monument is on 
the moon? our religion could well he a^personal humanistic psyr 
chology of developmental process v/hich would make all of us 

creative and self-actualized. These are byaye words, but men 

. " ' • r 

^re the children of Prometheus* . We may come from dust^ Jl^ut ou^^ 

destiny is in-. the^ stars. > 
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Introduction 



In ordejc to make manageable the av/esom^task of research^ 
studies in creativity have^ been approaches via three molar divi- 
sions: the person^ the process^ and the product. Tiie influence 
of the environment^ although not listed as a molar aspect, is 
most often considered and controlled as an independent variant. 
The following pages v/ill focus specifically upon the creative 
process and tliose conceptua.1 orientations most commonly used to 
describe it. ^ / ^ 

For the sake of clarity , •econOTiy, and generalization, the 
major conceptual orientations uill be grouped as follov;s: , 
(1) psychodyhamic, (2) fulfillment, (3) cognitive and psycho- 
metric/,^ and (4) associative. These ititerpretive ^approaches. do 
not represent any v/ell defined syt of regulations or qualifica- 
tions but ate'^ considered the sources v;hich have contributed 

most heavily to our present understanding of the creative pro- ^ 

' ' - ' , j • <f i 

cess.' , - ' . ^ 

FxtHn the vantage point .of 3ach concjeptual orientation, the 
interpretation of the great;ive pjrocess will depend strongly 
upon several basic premises concerning man's functioning. -^^V^ 
.the creative process^ universal and health-engendering or re- 
stricted to th^ maladjusted fev;? Are data in the form of 
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numbers a true reflection of the cx^eative individual's ovm reality 
and processes? Should the creative process be consider^ an 
all'Tor-none function or as an incyremental, gradual, and unprer 
dictable process? As v/e ^shall see, these questions determine 
to a great extent our currWt;: knowledge of the creative process, 
and the ambits beyond v/hich interpretation of tlie creative pro- 
cess becomes useless. ' 

Psychodynamic , 

The paychodynamic interpretation of the creative process 
was first posited by Freud (1908). Technically, the psychic 
life of the artist,' as with all individuals, is ma(3e' up of id, 
ego, and superego! Each of these forces is made fyinctional by 
biological energy under the regulation of primaty (id, uncon- 
scious) and secondary (ego, conscious. and unconscious) processes. 
* The biological, instinctual impulse drives blindly and imper- 
sonal^y toward the satisfaction of primitiVjS needs. The degree 
to whipn the instinctual impulse is sucfcessful is determii^ed 
primarily by ego functions (reality- testing, defenses, reality- 
regulated striving)^, and porceptuajL-intelle.ctual components) 
and superego functions (introjects, ego ideal, and conscience). 

Based upon ^he closed energy system embodied in psycho- 
analytic theory and the secondary processes, the ci^ibative pro- 
cess becomes sublimated energy. The individual's creative be- 
havior originates in conflict - conflict v/hich springs directly . 
from unsatisfied, unconscious, biological drives. Acts of 
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lesser notoriety such as daydreams and fantasies are mirrored 
examples of the creative process in operation* Each allov7s the 
individual conflict resolution ]by means, of privately living out 
v;hat socially v/ould be condenmed. * As vrith night dreams, t^he 
daydreaihs, famtasies, and, literary wprks allow uncon^pious 
energy discharge in the form of disguised ^tnbols. 

The derivation of^ each. creative act is for Freud ultimately 
traced back to childhood sexuality. When the child becomes' • . 
curious about sexual matters (roughly age 3^ years) ', the curi- 
osity may eventuate in several possible outcomes. According to 
Freud, energy in the form of sexual curiosity may be either 

energetically repressed, co|)ed with defensively, or sublimated 

^ ' . s 

into creative activity. Bi^ferting energy into creative behav- 

' * ' • f. * ^ 

ior thus becomes the prototypic pattern v;hich is followe(^ in 

adulthood ' , ' 

Freud H920) sav; little quantitative ^dWference between 

the creative process; anf^ neurosis, except in the constitutional 

assets of artists "to sublimize and .to' shift the suppression 

determining their conflicts." However^ the facility with v/hich 

the artist is successful both in elaborating jprimsury material 

and in gaining personal gratification, suggests a qualitative 
• * » 

distinction between the creative process and neurosis in terms 

•I . ^ 

of ego functions. ^ Although a temporary break in reality (in 

the form oi daydreams, fanta^i,es, etc.) is a necessary condi- 
tion for the artist to bridge the gap betv/een instinctual im- ' 
pulse and disguised symbol, it is the dynamic unconscious^ not 
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the secondary processes, which Freud emphasizes in the creative . 
process • ^ 

Subsequent psychoanalytic interpretations, Ijcive evolved^. 
These are mainly descriptive of motivational factors rather than 
analyses of the creative process per se« IThere the functions 
of the psychic apparatus are^ observed and deciphered directly, 
tv;o interpretive groups emerge within the psychoanalytic frame- 
work. The first group is represented by those who ddheare to 
the orthodox Freudian emphasis* upon the unconscious primary pfb- 
'eess and instinctual cqpflict, v^The second group are analysts 
who iemphaaize the se^ondairy processes ^as nucleus of creative 
activity. 

» ; • • * ^ * . ' ' • 

Those who. follov; most closely Freud's .concept are Stekel , 

(1943), SacKs (1951), Abraham (1949), and Brill (1931). Stekel 

equated artistic behavior directly with neurosis. , Every artist 

' . » ' . , * ♦ 

is a neurotic. Sachs, although not as^smphatic as Stekel, 
emphasized maladjustment and the "creative unconscious" moti- 
vation permeating artistic activity. For him the impelling 
urge to create was' derived from forbidden wishes and feelings^ 
of guilt. By creating, the artist could reduce and relieve 
his guilty. Abraliam (1949) explained the^jessence, of the creative 
process, as viev/ed in great contributions made to the world, 
to be derived fron displacement of infahtile pleasures in suck- 
ing. Displaced sucking behai^iors are the bases for traits, such 
as curiosity and observing nature. Since sUch traits are cen- 
tral to scientific investigation, tlie contribution the creative 
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scientist v/ould make is directly related to his infantile suck- 
ing impulses displaced to his pleasure of observing and collect- 

• \ 

ing 'fapts. Brill (1931), likewise, would • emphasize the- oral 
nature of man as the basis of creative functioning. According 
to Brill, the primary pleasure of experience is the mother's < 
breast (oral gratification). Later, the breast is. replaced by 
other objects, e.g., thumbsucking , smoking, etc. Since or|l 
gratification is the basic 'pleasure. Brill interprets the ctfe- 
ative process, as that function v/hioh is expressed thrpugh 
orality. Thus, poetry is a "sensuous or mystic outlet tlirough 
words, or as. it • were ^- through a chev/ing and sucking of nice 
words and phrases." 

Others such as Jung (1933*, 1959) and Schaptel (1959) have 
not fully accepted the psychic model v/hich Freud proposed. ^ 
Instead they have given unique interpretations of the crealiive 
process. Jung 'depicts creative functioning as being mys,tical 

in hature. 'For him the creative process operates via^o modes: 

" ' . ■ ' ■ ." . ' • ' *' ^ . 

.the psychological and the visionary. The psychologicaJ* mode- 
• ' •' . ' •, ' ' ' 

draws on c'qnsciovisness in filling the content of ti-ie created 

* . _ i'' ■ ^ ' , - , . ■ 
orodiict. In -the visionary mode the content of " the product is 

drawn from the "collective unconscious." Since the collective 
unconscious is the depository of the -archejtypes - the evolu- 
tionary experiences of past generations, the rli^iversality in 
reknovm art is given a basis other than the limited experience 
of 'the artisfs immediate life^ Ifet in many v;ays Jung's^ col- 
lective unconscious seems unilateral to Freud's primary processes 



Phillips o - ' ^ • . 6 - ' 

/ 

And'^the r'eactivation of the archetypes 'is act suf f icieutly^or- 
thcgonai to* Freud's concept of id impulse to. go'x/ithout (mention 

Schach^el differs V7ith Freud and Jung in i:hat tiie creative 
proce^S^^ipSineither^drive reduction or limited to pre-experiential 
motives • Schachtel interprets the crcativq^process^as man's need 
to relate to the x/orld around him, to be "open to theV/orld." 
■Yet t'his^ is not in itself unlike object relations e^^cept that 
Schachtel 's meaning is spiritual in nature. 

Hartmann (1958) interprets the creative proces|^ as "the 
prototype of syntlietic solution" vhich to him v/as ^he contrast- 
ing characteriejtic bet\;eeu art ahd fantasying. Here the emphasis 
* * * 

is upon ego moJ-^ility and autoplastic effects rathew than the 
organization of 'the unconscitpuc. Rani; (1913, 1932) analyzed 
khe creativQ*' act as both an attcrapt to immortalize oneself ancl - 
an attempt to free .one^SM of conflict* centering around the 
"wi^l to create." 'Ys^^^is (1952) zay the creative .process as "re- 
gr6s2^on in tlie service of the ego" v;hile Kubie (1958) -has 
stressed the functions of the preconseious rather than purely 
transformed sexual energy and neurosis.. 

Others, still uithin the conflict model, have, taken dif- 
ferent position. Klein (1948) ^and Sharpe (1935) have postulated 

• V 4 

^murder and teanimation' of a loved one as the central motiva- 
tional elemqnts in creating. Guilt raotivates the artist tOy re- 
create in order to relieve his anxiety. •Gijwilarly , Fairbairn 

* i § * 

(i:)38) and Lee (1947) have stressed the destructive impulse 
and consequent creative functioning as restitution for the*" 
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destruction*. Greenacre (1951) relates tlie creative process as. 

* • ' \* 

a' body sensitivity and an .inadequate Oedipal resolutiqn of the 

artist. Instead. of relinquishing the infantile incestuous ob- 

ject, ztie artist substitutes 'for it an idealized image jor ab- 

straction. Levy (19^0) has intierpreted the act of creating as 

\he individual experiencing a -series of depressions toward the 

end of \/hich the artist heals himself -by creating beauty in 

his product. / ' 

' V ' 'mi ' • ■ - ■ 

'xhc difference ,lLn int^rpre^^i/on of the creative process ^ 

between orthodox Freudians and^gdTpsychoanalysts has become. 

more' salient in the last sev^rarl years • A number of current 

- analysts have carried research on the creative process even 

further. Grinberg (1971) explains the' creative dot Vs "the 

outcome of a process in which current jjjtructures undergo a 

state of transito3;y disorganj.zation in o2:der to reintegrate 

later on a different basis." The disintegration and reor,gani*- 

zation aire aspects of the creative process v/hich aie represented 

in dbnde^ised* f 6rm in thp creative act. During the creative. 

act psyGi40tic mechanisms function', but" qu'ite differenMy from 

those asGocda*#d with psyoiiot.ic individuals. .In both the nor- 

mal creative and tne psy-cfiotic, thp mitral reaction to object 

♦loss is hallucinatory v/ish fttif illment. But unlike the psy-' 

chotic, t^ne creative individual can master object loss v/ithout 

• * 
sustained blurring qf boundaries between self and object, reality 

and fantacy. But according t6 Grinb6rg/ the .jiormal creative 

person can not; tolerate disintegrative tendencies for fear of 



51 



Phillips ^ ° 

not being able to. "return-v" In brief, in the creative process 
a person uses psychotic mechanisms (splitting*, omnipotence, 
ijiealization, and projective identification) as: tools to help 
him recreate the lost object. Th^ creative process is seen here 
as going beyond "the^ reality principle" v/ithout breaking with 
reality. ' ^ 

Likewise, Sterba (1971), Meyer (1971), and de Levita (1971) 
have emphasized t|ie importance of early identification and ob-^ 
ject relatiohs as central to the creative process. Sterba 
identified ima^nation as the "process that occurs between in- . 
trapsychic representative Gestalten." Such Gestalten are formed 
as a result of perceptions and stimtuli received from outside 
obrjects. The creative process is the .psychological breaking ^ ' 
up of old "v/ell-established* patterns" of object ^relationships ' 
and establishing new ones, that is, forming new intrapsychic 
^Gestalten. Meyer ,emphasizBd object relations of a different 
j^sort, that of collaborating with .another' person as the key to 
the creative process. It seems that v;ith the desolation of a 
collaboration %he artist is psychologically influenced by death 
and grief to a higher *lefvel of productivity. De Levita ascribes 
the creative process to a purely elahorative function of the 
secondary. process "inasmuch as it introduces elements from all 
different parts of the psychic realms « elements v;hich origin- 
ally v;ere not connected v;ith the stimulus and stimulus-response 
under consideration but which the inventive ego has found out 
to be usable in connection wltli them.". Harris (1965)* has 
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extended the importance of object relations in the creative " 
\ process by demarcating between connectedness -prorte syntiiesizers 
and disconnectednesg-prone analy:^ers as types of creative func- 
tioning* • * 

Other psychodynaraic interpretations have departed even 
more significantly from the Freudian viev/. Rothenberg (1971) 

m 

has posited the underlying characteristics bf thte creative pro- 
cess as bJeing Janusian in, nature. That is^ the "capacity to 
conceive and utilize two or more opposite. qr contradictory 
ideas ^ concepts^ or images simultaneously." Noy (1967) postu- 
lated the creative process and everything integrative and ex- 
pressive o^the seXf to be part of the primary process* Arieti 
(1967) went beyond Freud in positing a tertiary process- in order 
to accoi]^nt for creative activity, while Roland (1972) has rele-*" 

, gated the primary functions to be subservient to the integrative 
aspects of the secondary system. . . • • ^ 

In the main^ psychodynamic proponexjts of .the cre4i:ive pro- 
cess view l^e creative ind^^vidual as a clbsed energy system. 
Whether oriHot emphasis is placed upon a specific psyghic system 
or region does not break with this basic assumption. Also, 
tbere is the pervasion in all psychodynamic descriptionsrlthat 

^ conflict, (surfape or primairy) is concomitant to c^reative activ- 
ity. And finally, due-to the therapeutic process an4^the ob- . 
jectives invo;|[ved in therapy, the psychodyriamic approach to tlve 
creative process substitutes .clinical 'protocols, profiles, and 
patterns of observed behavior, in place of numerical data^ Out 



5d 



-Fhiiiips : . ' . . i<> . 

of these clinical observations ^we begin .to see the creative pro- 
cess not as an all-or-none function, but as an incremental,, 
gradual, and almost unpredictable change through which the artist 
produces* " ' - 

Fulfillment 

■ t 

1?here are a few inve^igatojrs v;ho do not.follov/ either a <^ 
psychodymamic or cognitive orifentat.ion in viewing creative think- 
ing* These researchers have developed independent interpreta- 
tions which stand more in an eclectic ligh\;, and, which offer 
concepts based, upon man's potential for 'fulfilment. The vari- 
Qus descriptive terms' reflect each v/riter's perspective such 
as 6elf-ac€ualization (Goldstein, 1939; Maslow, 1959; and Borers, 
1959), integration (Hart, 1950), comp^ence (White, 1957), 
being in world (Hay, 1959), and/funtftional autonomy (Allpprt, 

1937). " . / : S-"- ■ 

Goldstein (1939) has posiwd an ihteractionist's view of 

/ .. - . ' ■ 

creative functioning. Man^ basic nature is to gravitate towa:rd 

activity and. progress, /iff activity and progress are ultimately 

achieved, the individual is seen as Wlf-actualizing. Hov/ever, 

in order for .the tendency to actualization to effect itself, 

^ ■ , . . ( ^ 

there must be, by definition, a conflict between man and the 
environment with concomitant shock and anxiety. Thus, creative 
functioning is synonympus with environmental exposure and. the 
courage to bear one's anxiety while prog;ressing through life. 
For liaslov? (1^59) self -actualizing creatiyeness differs from 
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special ,taleat creativenessv^ The fonn?r describes the individ- 

» 

ual as spontaneous^ expressive, unfrightened by the unknown, 
♦ • 

and as al>le to "sy|ithesize and integrate what appear to be psy- 
chological polarities'^^" while the latter refers mainly to recog- 
nized products. Creative lijiinking and creative feeling consti- 
tute, for II^slow^ the creative process regardless of the en\{iron- 
ment or popularity and fame. The most accurate representation 
of ttie creative, process'is "the .peak-experience/' the most 
ecstatic experience of one's life* Such experience is not 
liiaited to either, reknowned people or highly intelligent indi- 
viduals, but can eventuate in any person regardless of status 
or ability because it depends upon personality leather than 
achievements. , Self -actualizing people have peak-experience as 
a result. of the individual's Integration within himself. Such 
selfradceptance also brings about greater integration betv/een 
the individual and tSte external world* ■ ^ 

.Rrc;ers (11)59) defines the* creative process as* ^the emergence 
in action^ of a novel relational product,^ growing out of the 
uniqueness of the individual oft the one hand, arid the materialr>, 
events, people,, ^pr circumstances of . his life on the othe^|||^ 
Th? motive which gives impetus to the" process is "man's tendency 
to actualize himself, to beccxne his potentialities." XJlicn the 
individual denies, at/areness of his ovm experiences and id closed 
to them,. the creative process reflects destructive and antisocial 
forms. * On the other hand, \;hen, the individual is "open to all 
of his experience, "his actions, emotions, and attitudes will' 



59 



ERIC 



Phillips' • . • 12 

be' constructive and creative. For Rogers^ the basic conditions 

that induce the constructive creative process are "openness to 

experience^ an internal locus of evaluation, and the ability to 

toy with elements and concepts." Certain texperiential features 
♦ 

incorporated into the creative process are "the Eureka feeling, 
the anxiety of separation, and the desire to communicate." 

Hart (1950) al§o interprets the creative process, as a 
health-engendering function, although he emphasizes the.inte- 
grative aspects of the personality rather than a progress^ive 
extension of one's self through openness to experience. Since 
JIart viev;s synVhesis as the fundamental characteristic of bi?o-^ 
logical activity, he also considers it to.be the prime chafac- 
teristic of ego function reflected in creative' activity. Hart 

i - ' ' ' * 

defines the prfeative process as "an integrative force, because 

! . ^ . ' 

it is fundamentally based on love, and on happy, guilt-free 

disposal of aggression in socially-acceptable channels." . For 

' ' ' * . • ' ^. 

Hart, creative thinking produces the same traits as physiologi- 

fcal health in^ its struggle ^tbward syraia^httry, harmony, and 'ccxu- 
pleteness, as distinct from distortion and discord. 
« 

VJhite (1$57) postulates a fxmdamentai drive toxvard ccxn- 

• ^ . ■ ' . ' \ 

petence as tixe; basis for creative thinking. It is supposedly 
as potent in determination ,as the drive to procreate. Tiie key 
manifestation .of the competence drive is exploratojry behavior. 
Although such a view is similar to Adler^'s , (193Q) concept of, 
overcoming defects, for Iftiite the competence drive is seen .as 
active, playful, eager, and expansive^ rather than compensatory. 
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In, this respect, it indicates fulfillment rather than overcom- 
ing' inadequacies. \ . 

Another orientation which defines the creative process in 
terms of positive ex^rience has been posited by May (1959). 
May jdistinguished betweA pseudo or artificial creative action 
and truly, creative behavior. The latter is "the most basic 
manifestation of man's fulfilling his own being in the world. I' 

» 

The creative act always involves the relationship between the 
self and the world. To May this reliationship is not the- same 
as the subject-object split* There is^no separation, i)ecause ^ 
the world is defined as the "pai^t^m of meaningful, relations in 
.which the- person exists and in the design of which he partici- 
pates." Therefore, the creative process is represented by the 
individual's being in the world, existentialistically. The 
fusion of the objective and subjective is less marked by Al" 
port (1937). Somewhere in' the individual ' s • life an activity 
acquires a "functional autonomy. « That is, the creative pro- 
ces^s is in itself rewarding enough to. sustain its application 
throughout life. Functional autonomy as* the creative process 
requires no Special primordial or post-natal source of motiva- 
tion.' The c^reative act £s vievjed as a process acquired by ex- 
jferience, and,- like a skill will eventually "^ake possession 
of the man." As a result, the individual will exercise his 
talents for the sole reason that the creative process is in 
itself fulfilling. ^ 
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v. - , - * t 

In reviewing the^fulfillment model of the creative process, 

several l^sic premises should be mentioned^ In general, the ' • 

fulfillment otslentation emphasizes health as opposed to patiio- 

logy as a central element. Unfolding and experiencing ovesShadow. 

healing and restoration* Also, creative thinking is seen as 

[iiniversal, not peculiar to afMiraited set productive individ- ^ 

uals. * . . ^ ^ . ^ , 

Since' the fulfillment approach is a consequence of those 

***"'• , •• 

♦ authors who have histories of extensive therapeutic practice, 
the dita on which their views are based are derived frpra private 

^interactions, riot numerical evidence* Each contributtfr has 
indicated, also, that the creative process may be set in motion, 
enacted, or energized, in various time spans* For some indi- 
viduals, it may require years in which the process is an on- - . 
going sequence* For others, a peak-experience may last only 
a sparce few seconds* Thus the creative 'process, according to 
the fulfillment model, may be both incremental and lengthy, ot 

°- an all-or-none event.' Nevertheless, t^e central concept is 
that creative thinking evolves out of human growth and Hce 

, versa. 

f:ognitive and Psychometric 

The forerunners of contemporary cognitive and psychometric 
interpretations of the creative process are seen in philosophical, 
semi-experimental and measurement essays written more than forty 
years ago* At the turn of jt^^e century, Hoyce U898) suggested 

i 

that invention came about as the result of breaking old habits. 
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habits specifically related to both .intellectiaal and social 
behaviors. By varying habits, new combinations of intellective 
life are produced. .For Royce, any change of habit which brings' 
about new combinations rests solely upon the "plasticity to 
experience" which each man possesses. Ribot (1906) too viev/ed 
cr-eative imagination in terms of plasticity, but added foUr 
more types of processes such as diffluent, mystic,^ scientific, 
and practical. Such types bf imaginative thinking are treated 
independently of ^each' otlier and l^ck the ref ereriQe to the cre^ 
ative process as an integrated system. Later, Boraas iX922) 
indicated that the ability to imagine not only encompasses a 
fund of avMlable memories, 'but that imaginative thinking also 
"depends on a v>a|vt to be satisfied or an aim to be attained." 
Since the "aim" is the^ production of something new, "and not 
a reproduction of past experience, the process is essentially 
ohe of thoijight .rather than memory." 

Seme of the germinal seeds which generated consequehi^ cog-^ 
nitive. and psychometric research on the creative process are 
foun(^ in such expository writings as thgse of Poincare . (1913) , 
Uallas (1926), Dimnet (1928), Spearman (1931), and Hirsch (1931) 
Poincare outlined the progression of changes involved witl> . 
mathematical creation. First, "ofie v;orks at a hard question." 
Tliio conscious c-ffort ends as "nothing good is ' accomplished at 
the first task;" Secondly, "one tkkes a rest.^". Next, in a 
btief span to time.^d "all of a sudden the decisive idea pre- 
stents itself to the mind." Poincare suggests that the key 
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element or solution came about as the result o£ unconscious 

work during, the rest period. Though conscious effort is pre- 

♦ * . 

requisite, it is the Refreshing and re invigorating rest spliced 

into the hours of conscious abtempt v/hich brings about the spon- 
taneous and excited solution^ 

Later, VJallas formally postulated a four stage model of 
the creative process. Until Wallas' formulation, other attempts 
employed in unraveling the functioning creative mind centered 
4found logic, standard and novel problem-solving measures, and 
imagery studies (Ha^Jcey, 1935). Although a^feW texts such as 
those by Knowlson (192b) and Robinson (1921) illustrated trans- 
forma tional aspects in the creative process, most studies treat- 
ing creati^ve mentation did so^in terms of a byline to suppjjft 
an alternate theme such as fireedom ' (Bergson, 1911; Dewey et al. , 
1971; and Alexander^ 1920), or reli,gion (Brightman, 1925)7 or 

ethics (Peirce, 1923; and Driesch, 1924). 
♦ 

Wallas (1926) v;ent beyond mental content and habituating 
t^^^aviors^^He proposed* sequential stages in the psychological 
activity of ♦cfeatingT^"r'5tjch-a..E^ not necessarily 

irreversible, began v/ith preparation, the initial stage in which 
the organism defines and clarifies the prjpblem. Preparation is 
most heavily charact^r^/zed by activity of collecting data, ex^ 
panding fundamental knov; ledge, and exposing oneself to all 
availaf>le and pertinent information. Tfie second stage hypothe- 
sized by. Wallas is incubation, the period of time which usually 
^follows ingestion of information and which is generally considered 
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the stage in? uhicli unconscious activity occurs*^ During incuba*^ 
tion thfe Initial fdcus on the problem is ignored^' or shifted^ 
or JLeft unattended, yiie subject involves himself with other 
activities not related to the crucial problem. The third stage 
is illumination vhicn signifies a tentative and rapid formation 
of a potential solution r It is in tliis sta^e that overt indi- 
cations appear v/liich suggest .that central elements iiave jelled 
in the form of a tenable solution,, Tiie final stage suggested 
by T/allas is verification. Verification reflects a basic aspect 
of creative functioning which demands that the potential solu- 
tion be corroborated or substantiated as v/orka}>le, 

Dimnet (1928)^ although not as systematic ^as Hallas^ comes 
'to similar conclusions in dealing with the creative process when 
related to intuition. He described the initial a^ivity as 
"some difficulty which \re liave been fighting with^" follo\/ed 
by transformation^ a "revelation of tlie something indefinable^" 
then^ "suddenly an illimination flashes upon us^" and finally 
"\;e become conscious of txie reptfse accompanying certitude," 

In Spearman's (1931) treatment of the creative process^ a 
theory of insight is issued which is based upon educing corre- 
lates^ i,e,^ by analogy and proportion, Spearpian is gravidly 
invo^Lved with formal principles of logic in problem solviijg^ 
yet nis contribution to tlie understanding of the creative pro- 
cess is seen in tlie manner he woi^ld remind us that even in the 
most creative act there are elements of reason, Likev/ise^ 
Hirsch (1931) treats psychological processes from the formal 
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logistical viewpoint.^ jt®^? the preative process is described 
as the.la^t of three intellectual dimensions based*^ upon instinct ^ 
of which the first t\7o are cognitive ihtelligence and objective 
intelligeivfse^ respectively* Geniiots is equated \dth creative 
intelligeitce and further subdivided into artistic and scientific^ 
prototypes* It is in relc^^ting artistic genius that Hirsch con-* 
tributes to the knowledge of the creative i^rocess. Here \?e see 
primarily for the first time the notion that intelligence alone 
is Insufficient in knowing the constituents of the creative pro- 
cess. IJor are instinctual processes adequate as an interpreta- 

tion, Ilirsca describes the creative process as "intuition^ the 

* / • ■* 

inspirational idea >^ the erupting gleam^ first flashes^ followed 
by critical intellective \^ork of improving, revising, adding, 

r ' ^. S 

subtracting •••• tlie radiant glo\; that translates an mcongru- ^ 
ence of hypotheses and a multiplicity of ^facts into a harmonious 
unified .system ^ 

Other theoretical fomulatipns \»hich have preceded contem- 

* * f 

4 

porary cognitive and psychometric research have gi'ven alternate 
views of tHe creative process.' Dart letlt . (1928) differentiated 
true imagination from flights of fancy m that the latter xs 
always fragmented whereas the former "is to be found in the* 
\/hole imaginative structure considered in its completeness'." 
Imagination is of three t^T^es. Assimilative imagination reflects 
the feelings of.\he individuell and a non-critical ct)gnitive 
attitude to\7ard the situation in a glo|pal s^nse. Here changes • 
are made which are not the consequence of critical evaluation, ^ 

6^ . - • • 
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bat more'akin"^^ changes that are fundamental drives beyond the 

control of tlie indj^i<Sual. The second type of imagination is 

creative interpretation in v;hich critical evaluation is- ongoing 

dn an intrinsic sense, yet not of a rational nature. The last 

^ imaginat^ive type differs from the first tvro in that, for no 

apparent reason, submissivejiess is replaced by an attitude of 

'dominance or mastery. 

• * ■ ^ 

Others such as Dashiell (1931) and Duncker (1926) have not 
emphasized the receptivity-mastery continuum of the creative- 
process, but have focused upon specific characteristics of ere* 
ative thought. Dashiell emphasizes the suddenness or unexpected 
manner in v;hich ideas occur, the reJLative state of relaxTation 
in which they appear, and. the obscure origin .of the kejr ideas. 
IDuncker-Uelieves insight to he related to stimulating content 
of the proble* situation. That is, tension or conflict predis- 
poses the individual to penetrate into the* circumstances. When 
the •'functional values" of the problem situation are grasped 
and insight occurs, abstraction takes place which is followed 
by a realisation period. The realisation period constitutes 
the execution of the functicmal values so as to render a so!|.u- 
tion to the demands of the situation. .Fernberger (1936)^ also 
viev7S creative imagination in terms of rearrangan(ient« But mu^ 
like Duncker, the reaxfrangeraent i3««not in the functional values 
of the situation, but of old concrete images processed^^^j^ the 
individual. 9 

J- 
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At the turn of tlie century and v;ell into the tv/enties, 

^ imagination appeared to be of great import as a potential r;6- 

search variable • Most studies investigating the creative mind 

did GO in terms of imagery It appeareO^nly reasonable tiiat 
• * • % 

if successful inventors^ creative artists^ and eminent men 
♦ 

posse sed- richer imaginations that^ dissecting the content 
(images) of such imagination \/ould yielci what had heretofore 
perplexed the investigator • Apart from philosopiiical essays 
and literary evaluations, studies \7ere conducted on perceptual 
phenomena so as to relate imagination,, vis-a-vis imagery, to 
intellective life. Studies by liurnham (1892), Stetson (18S;(5)> 
Lay 11898), Chalmers (19^), Colvin and Ileyers (1909).,Jeerky 
(1910)., Og.den (1913), and iJovrers- (1929) had indicated that \ 
imagery types are distinct, tiiat image-thinking enhances aes- 
thetic appreciation, that creative imagination implies mental 
imagery, that stress on infagery interferes \;ith literary inter- 
pretation and comprehension, that v;ith increasing age there is 
a fluctuation of auditory and visual imagery tyges, that one 
can obtaih rater reliability of imAges,\that there is a relar 
tionship between imagery and number form, that^ affective pat- 
terns are reported in conjunction. \.ith memory images, that mem- 
. ory images, are sp6ntaneous and distinct in imagination, and 
that more associations appear^with imagination images. Yet 
none of the studies mentioned auove attempted to integrate the 
findings into a formulation of the ,creative process. 
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jOther approacheiJ generally, emphasized identification and 

' ' '■' - v' . • • 

assessment of 'variables related to creative problem-solving 
abilities . (pearborn, 1898; IJinch, 1911; Whipple, 1915; Chassell 

• , • 4 V • 

* .' ' - ' * % ' 

191^; Slossba and Dov/ney/ 1922? Teague, 19227 and Kargreaves, 

1927) • In- such, studies, data were gathered from. adults or v 

children * via. standard measures or variations of ink blot tests, 

and the results often, reflected traits or abilities, but there 

seemed. to be no consideration of the creative process per sb. 

other studies too xefilected the global concern i;ith creativity 

proper, but not infrequently \;ere the results intended as test 

construction, test reliabi'io-^y, or as piiysiological relat:{.on- 

ships such as kinaestlietic forms, of imaginative activity 

(Jacobson, 1929) and types of imagery (Henning, 1923) • 

^ During the third and foUrth decades of this century the 

literature contained a flurry of studies treating thought and 

Ik ' , 

reasoning. Of investigations utilizing human subjects v;ere 

those focusing on trial and error, insight, concept formation, 
^ * * ■ » 

motor accompaniment of thought, and so on (Gibson and llcGarvey, 
1937) ^and Durkin, 1337). As Hutchinson (1931) had indicated 
earlier,, there simf^ly \;as no literature oo creative thinking 
unless one were to recount older efforts treating "^yhilosophy , 
intuition,' mysticism, literary criticism, art, invention,* and 
genius Until this time frame, there appeared no central or 
Qph^i^ent tixread x/hich could be ideiiitified as an interest in 
investigating the. creati^ve. process. The diffuseness i;hiph 
characterized the scant and disr.arate ar^ticles on creativity. 
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and much more the ^tJecificity of the creative process^ gave way 
to the perseverance of several authors \7ho had genera^^d. greater 
interest in thfe topic^ 

Hutchinson (1939^ 1940^ 1941^ and 1942) had taken Wallas* 
basic four stage m.odel^ and explored the emotional concomitants 
at each phase. Uhere VJallas had posited preparation. Incubation , 
illumination, and verification in the Creative process, Hutch- 
inson fpund inseparable affective elements. Incubation predis- 
posed the individual to restlessness, feelings of inferiority, 
renunciation, and recession in defense of emotional balance. 
Illumination not only meant solution" but also hallucinatory 
vividness of ideas, emotional release, and feelings of adequacy 
v/hich negated symptoms of neurotic maladjustment springing from 
the preceding stage of ihqubation. Finally, the period of veri- 
fication not only allov/s a test^for the communicatrle andf social 
value of the prod^ictv but more important to the individual, it 
allov;s the experience to be cohesive, to be a health coordina- 
tion v/ithin the pferson. 

^ Gordon (1935, 1937), iilso interested in the affective com- 
ponents of tlie creative process ^ aas interi^reted imagination 
with emphasis upon psychic^ activity. It is in becoming "con- 
scious of our desiderata" that an impetus is given the creative^ 
process.' The process includes the transformation of psychb- 
logical activity into concrete objects, the reduction of, vague 
unrest, and tlie clarification^.of the goal.' Al^iough Gordon 
does not specify sequences in creational activity, she does; 
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nonetheless, indicate tlie Importance of motivation which leads 
to tiie process of imagining, 

A more experimental corroboration of Wallas' model' v/as 
indicated in the studies By Patrick (1935, 1937, 1938, and 1941). 
She compared poets to non-^poets, artists to non-artists, vari- 
ous occupational groups and scientists in terms of methodologi- 
cally defined stages in "the creative process. The results of ^ 
the experiments^ support not only the existence of Wallas' 
stages, but also that an overwhelming nvraber of subjects attested 
to tiie sequenck{ In addition, -she found that the majqrity of 
subjects indicated tliat "imole" as opposed to '^part" concepts 
to be more important in the creative process. Otaer studies 
v;hich have pffered agreement \;ith Patrick's findings are Piatt 
and Baker (1931) and Rossman (1931). 

To be sure. Wallas' model was not the only xhterpretation 
of the creative process during the thirties • Grippen (1933) 

' ' - 7 ■\ '. 

ponducted a study in x;hich she compared the creat^e artistic 
imaginations of children. . Her results led her to offer seye.n 
categories \;hich ekhaust the possible xrays \^ which children's 
artistic conceptions evolve. Although ^he v/as not, interested 
in the sequence, of such categories,, several (organization, re- 
vision, improvisation, and fusion of elements) are not fair re- 
moved from Wallas' conceptions. 

Other researchers closely aligned v;ith the cognitive and 
psychometric approach to the creative process have used apparati 
in order to investigate creative' functioning. In a series of 
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experiments, iicCloy and Meier uncovered several important aspects 



*)d 



concerning creative activity (IlcCloy, 1939a, 1939i3; ilcCloy 
neier,.1939; and Ileier, 1?39) . Their results suoi/ed that levels 
of active and passive creative imagination as related to the 
subjects under study were not (impendent upon training, chrono- 
logical age, (except very young Ss), sex, race, or IQ. 

lipving through ^ae forties^ v/e recognize, th^ establishment 
of several trends. First, there is a distinct ii^tierest in the 
creative process as a legitimate area of researcii. Secondly, 
acceptance of those models of the creative process x;hich reflect 

sequence, of generally* consistent stages (not necessarily in 
any distinct progression) is evident. The study 6f the creative 
process is ho longer equated i/ith* madness, .religiosity, or 
hereditary genius. The forties engendered a genuine concern, 
v/itii cognitive and psychometric aspects of creative thought. 
Though the Second Torld^^r decreased the number of publi9a- 
tions, the collective concern remained and 'grew. 

: Several a^uthors have attested to €he creative process as 

^\\ ' ' ■ ' ^ . ■ . ' ' - •• 

xnd^ed representing various stages of cognitive functioning. 

^ i * ' : * . ■ ' 

Ilusbapd (1J40)* explained invention as the moslj complex forms of 

• ^ \ ' ■■ 

thinking, reasoning, and imagining. In the creative process,. 

the stages develop as a result *of the individual, recognizing a 

need;* Uhen the need is realized the consequent beiiaviojf is 

characterized by casting , about for a possible. solution, seject- <u 

ing Qne# evaluating, criticizing, and revising it. nillman 
* * * ^ • 

(1^44) interpreted selection hot sitnply as a possible stage in 
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the creative process, but maintained tihat for composing musicians 
the- creative process was almost totally a selective process v 
That is, the selecting 'involves choices among large numbers of 
possibilitie^,^ and the relationships between the ciioides and' 
tlie specific situation, ^ . 

Ho\; much the situation determines the direction of the 
Choice has also been investigated. That,' situational elements 
(perceptual field) and relationships between these elements 
affect and comingl^ y/itli the creative process has been, presen ted . 
by Wertheimer (1945) and Feibleman X1945) • tJertheimer has broken 
tiie creative procesd^ dovm into t\;o segments, th,e beginning of 
thought and tlie solving aspects,. The first relates, i:o tlic 

; ' ' ' ' ' ^ ^ • ' ^ 

-stresses and strains that are produced by the structural fea- 
tures of the ijnmediate situation. The*Second segment is deter- 
mined by factors in 'the situation that reduce the tension by 
setting up a harmony l3et\;een ;the. requirements of the situation. 
Feibleman views tlie relationships \;i^thin the ,^ituation in terms 
of restructuring ciJLso, but v^ould .interpret the stresses and 
strains as not necessarily . derived from the perceptual, field, \ 

\ • ^ 

bu£ from the need "of thj| individual to e^tfpress his nev; experi- 
,ences vin the situation. . 

^ f^o^tnby (1949) agreq^^tliat sensory perceptions often begin- 
or ini^i^te' the. cre^ive process, ^ but he separates the "bedfioider" 
from tie "maker" in .that the perceptions' ofi the former do not 
lead to sehsitivity and .the concretizing of his eihotior^s in 
some .external forjn.^ In' exajnining poetical v/orks, Arnhei^n et al. 
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e^(1948} corrQborate emotional concretizing as an element tlie 

creative process- Spender (1946) in$:iinates that such a t?rans- . 

formation from creatively. processing thoughts and affects into 

^the outward/ concrete form may * be ^motivated by the need to com- 

municate to others, an understanding of one's self • Patrick 

« 

(1949} derives tlie motivation pf the creative process not so . 

much as a need to communicate but tliat tlia^-'J^oi^lem at hand xn- * 

duces an unfulfilled want which disturbs tile organism's equi- 

librium# . ^ - - • • ^ ' 

At any rate^ the concepts? of restructuring # communicatirvg, 

*and ''fulfilling a i/ant indicate a bapic tension ,that manifests 

itself after a specific problerti has been accepted as such by 
■ . '. ■- » 

tlie individual. The question as to' t/hether or not the creative 
process may transpire \;ithout such an impetus lias not been 
- ansv/ered. 

And /finally^ during, this decade a number, of authors directed 
their energies toi/ard assessing the relationships between specific 
aspects of mental functioning and creativity* Several investi- 
gated cognitive operations, via psychometrics, that appeared to 
lie relevant to creative behavior. As a result of this psycho»- 
metric \7ave, various tests v;ere devised and constructed so as 
to ptocure a keener yiev; of the creative thinking' processes 
(B^air, 1940; Englfehart and Lewis, 1941;.Fisicheili and V/elali, 
10^1} Tliorndike, 1949; Uelch, 1946; and Bennett and nesman, 1949). 

By the end of 1950, the contemporary cognitive and psycho- 
metric study of the creative' process V;as firmly established* 
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Guilford (1950) had indicated nine factors of creative tliinking 
uhich he believes to overlap viitti ani extend beyond the domain 
of traditional intellectual functioning. lie hypothesized the 
creative process to reflect a sensitivity to problems , idea- 
tional fluency y flexibility of set^ ideational novelty, syn- ^ 
thesizing ability , analyzing ability., redefining ability, span 
of ideational structure, and evaluative ability* After several 
studies mainly factor-analytic inveistigations (Wilson, Guilr 
ford, afid Qiristensen, 1953; Wilson, ''GuilforxJ^ QxristenSen, and 
Levds, 1:^54; Guilford, Kettner, and Christensen, 1954, /1956; 
Guilford, 195C, 1957, 1958, ,1959; Guilford ^ Christensen, Frick, 
ar^d Herri field,* 1957; Christensen, GUilford, and. Wilson, 1957)^ 
Guilford had found the composition ""of productive tliinkirig tq-^e 
convergent and divergent in nature. Divergent thinkin9 Factors 

• ' V ^ 

\;hich reflect cognitive aspects of the creative processi are 
adaptive flexibility, spontaneous flexibility, originality^ and 
elaboration. These principal ..fxinct ions of the creative process 
Characterize the .individual as allowing, himself jbo go off in ' 
different directions during tlie creative act. Characteristics 
associated vith divergent thinking ideational fluency measures 
i^clude•impulsivity, self-con^lldence, ascendance, appreciation 
of originality, 'emd les3 'inclination, tox/ard neurotifcism. Those 
characteristics related to tiie originality measure are an 
interests in aesthetic^ expression, meditative or reflective 
tiiinkijig, tolcrance-'for. ambiguity > ax(d leS'S need*'for drderli- 
ness. * , - • . • 

.71 
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Based upon these factor-analytic studies, Guilford has pre- 
sented sieveral important considerations relevant to the creative 
process. First, the creative process is not a simple affair, 
uut -multifarious and very complex. Secondly, creative thinking 
is universal', and not an exclusive function restricted solely 
.to successful artists, scientists, and the likq. Thirdly, the 
creative pjjocess (divergent thinking) is orthogonal to conver- 
geht or traditiraal intellective thinking.^ Certainly the t\;o 
Qverldp, but the creative, process reflects a|a abundance of non- 
stereotyped, non-formalized thinking oper^tloi^s. And lastly, . 
ho\;ever dynamic the creative process is described as being, it 
appears to be somev;hat normally distriijuted ^n the general • 
population. 

Also based' upo^ his extensive factor-analyse prQjects, 
Guilford (1956) has prqpose4 a theory ,pf intellectual function- 
. ing symbolized in the graphic cube he rjefers "to as the "structure 
of intellect." Thq^ cube iias thr6e sides Vhich represent opera- 



'^tions, products, ajid contents. AXthough the model encompasses 
virtually all intellective life, the portion which- interests 
us is the cross section \;hich represents diver'gent thinking. 
According to Guilford,. divergent thinking operations (cxeativo 
prot:ess) may contain contents in figural, symbolic, semantic, 
or behavioral form. . These contents may lie processed in units, 

glasses, relations, systems, changes, or imp.lications. The 
advantage of this %lieory of the creative process lies in the" 
inclusiveness of its at^plicatiojn.. That is, the model is not . 
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limited to any specific types of energy, environment, or wa/s 
of ccmmunicatihg. It allows for a wider rsmge of dlnvestigation 
into the more specific details of creative functioning; 

'llore specifically, Guilford (1967) has presented a problem- 
solving system derived fran the structure of intellect model. 
Altliough tlie communication: system processes general types of 
problems, it also represents the sequences involved in creative 
tliinking. The steps" or stages involved with divergent produc- 
tion consist of (1) input, (2) filtering, -(3) cognition, 
(4) evaluation, memory, and/or production, and' (5) exit. Com- 
paring Uallas* four-stage modql to Guilford* s communication 
system, we see at once a feasible fit. Preparation, in^nibation, 
illxmiihation^ and verification Ccin readily be fitted into Guil- 

ford's system. But Guilford's model allows for additional 

» * ' 

* 

coverage" of the specific stages, in VJallas' sequence. That is, 
by providing for a memory storage, the various lapse's of time 
reported as incubation are now understandptble. It is plausible 

that nev; input interacting with memory storage material not * 

k 

only takes various allotments of time, but such input may be 
transformed^ producing unique ideas. ^ " 

Brewster Ghiselin (1952) has presented more of the feel-* 
ing aspects of the-creative process as in counterdistinction 
to Guilford's "thinking*' ^orientation. For Ghiselin the creative 
is "the process of change, of develptrnjent, of evolution in the 
organization of subjective life." He describes the process as 
beinning with feelings of' Unrest, dissatisfaction, a yearning • 
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for the nev, an almost hazy feeling concerning something novel. 

The fraits of the creative process are almost never the sole 

products of conscious effort^ but are primarily derived from 

unconscious operations since change is easier in the unconscious 

Change is easier because unlike consciousness ^ the unconscious 

is not inhibited by will and attention. Yet tlxe changes in the 

unconscious are made spontaneous by '•intensive conscious effort. 

I 

Evidence that undue attention to structure and regularity 
may be disruptive of the creative process has been obtained. 
Extrapolating f roa data obta^ed from poet^, v;r iters, etc., 
gar ron (1963) has posited several aritinomi^n concepts involved 
in the creative process. * Among.* the more* consistent opposites 
. have been independence-dependence of judgment and preference 
for simplicity-complexity. The prelnise underlying these dia- 
lectic concepts is that "at the very ^f^jjjt of the creative pro- 
cess is the abiiity to shatter, the rule of lav; and regularity 
in the mind." This'^ ability is activated by two opposing ten- 
dencies: "the tendency toward integration and the tendency 
tov/ard disruption of structure and diffusion of attention and 
energy." Variables reported to be highly related to successful 
creative processing are preference for complexity, independence 
of* judgment, self -assertion, dominance, and rejection of sup- 
pression as a .mechanism Jjbr the control of impulse (Barron, 
1955) . Cognitive preference for complexity appears to be a . 
strong discriminative concept, not only for creative writer's 

but for creative research scientists (Gough, 1961) and creative 

7Hk 



Phillips ^ ^ 31 

architfects (iiacKinnon^, 1961)' / as well. 'It would appear that . 
tiie relation between preference fot complexity and the creative 
process is a strong one. Initially^ and after sensing or becom- 
ing aware of the problem^ the; ili^vidual must prej^are himself 
in terms of expo^sure. Since complexity represents diverse and 
numerous elements of infonrtatipn a^ opposed -to s^jnplisticaliy 
limiteid inputs the individual preferring the exposure to mofre 
material \70uld tend to succeed in the preparation stage ^ whereas 
the person choosing the simjjle sould be self-limiting in terms 
oIe fev/er bits of available information. Also, the individual 
preferring complexity i;ould possibly reflect a more sophisticated 
level 'of processing since an openness to more dat^ iitdicates a 
facility for examining it in one manner or anotlier. evidence 
that highly creative, as^ opposed to less creative persons, are 
more sensitive to cues and that they possess the ability to 
utilize these cues has come from Mendelsohn and Griswold (1964) . 
They state that ^highly creative individuals may retain more 
of their stimulus experience in such form that it can appear in 
their associative and problem-solving processes ... t^hether or 
not it appeared relevant to a given problem at the time of re- 
ception, is more available to such individuals during subsequent 
problem-solving." , • ^ 

Independence of judgment is also active i/ithin the creative 
process. The most distinct feature of independent judgment is 
the individual's total reliance upon his o\m perceptual and 
cognitive evidence?, not tlie evidence conveyed by others. In 
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the creative process not only must the individual focus upon 

relevant inf omation, often to the exclusion of other input, 

but he must eventually judge v;hich parts among the relevant 

data. serve the problem best* Likewise, ^n ve^fying a tenable • 

solution, the veridical test of the solution will* be initiated 

* 

independently by the individual as he compares ^d Concludes 
his^final decision. . ^ ' 

Tj^ylor (196D) views independence of judgment and preference 
for cohiplexity as aspects of the creative process whica are sub- 
sumed in^Jvis transactional interpretation. Fo| Taylor the cre- 
ative process involves "a variety of transactional processes 
and perceptions directed at altering or reorganizing a signi- 
ficant portion of the environtnfent uniquely, relevantly, and in 
accordance with one's personal patterns of needs, hypotheses, 
judgments, or, in a v/ord, percepti'on." The individual may 
operate on any of three levels within his* environments He may 
react to the environment, he may interact with it, or he may 
transact witliin it^* Respectively, the three levels are equated 
v;itl^ "behvior, becoming, and being." Each level reflects tJie 
relative control \;hich the individual possesses in his immedi- 
ate life situation and thus in the creative act. Specifically, 
the operation of perceptual, transaction occurs as a result of 
a "discrepancy between tlie inner v;orld of personal perception 
and perception of the outet world Such a dispari\:y produces 
"organismic tension." Thfe terfsion may be .reduced in one of tv7o 
manners. The individual may. change his . innev world to agree 
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* - * * 

v/itli the outer, veridical environment, thus producing conformity < 

I 

or he ma^t "alter or re-organize the environment"! so as to make 
it congruent uitK i\is personal inner v;orld, tlius' producing 
creativis change. Such a change \;ould seemingly require inde- 
pendence of both perception and judgment. ' 

Taylor has modified W"allas' four stage model so as to in- 

^ / ... 

corporate both perceptual and assimilative conce£ts v/ithin his 

transactional theory. The creative process becomes a trans- 
action involving i^ercepttfal input, assimilation, transformation, 
and a rroduct embodying the transaction. Perceptual input of 
the environment represents an "exposure" stage \^hich others 
have referred to as "preparation, introjection, sensitivity, 
awareness, Complexity, or opernness "phases. Taylor suggests 
that sensory saturation, may produce the initial stage of the 
creative process. Perhaps preference for complexity, v/hich was 
mentioned previously in. Barron •s experiments, does indeed re- 
present quick saturation of information and has the starter or 
stimulus qualities which induce perceptual processing of environ 
mental elements. ' . , 

After perceptual in*^^ has Relatively ceased, ^raylor s.ug- 
gests that an "implosion •* takes place. The perceived material 
bursts convergently inward at> a very rapid rate toward a single 
reformulation. Again, .alternative labels for implosion have 
been offered such as "incubation, internalization, information 
procasning, personalization, and intra-action of perception." 
• 'Then the conversion of perceptual materials or input has been 
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completecl so as to represent ^ reformulated \7h0le, "closure" 

if 

takes place. That is, insight occurs., Rel'ated synonyms are 
"illumination, discovery, problem-solving, " etc. Taylor states 
that "this dramatic phase in \/hich peirceptions of the external 
v7orld- are reformulated is at tiie very heart of perceptual trans- 
^action and is creative if the reorganization of the envirormient 
•is congrdent v/ith prior personal perceptions." 

The terminal stage in the creative process begins v;ith an 
"explosion" or an expression by the individual which reflects 
a force caning to the surface in the form of development, forr 
mulation, and fluency. Tite final stage* ends in "production." 
This phase is virtually equivalent to Wallas* verification stage 
cind otiiey conQepts such as "projection, externalization, .actu- . 
alization, execution," etc., which have been used to describe 
the extrinsic evidence wrought by the creative process. 

Globally, Taylor partitions the creative process into twp 
essential conditions: plastic perception and plastic communi^- 
cation. The former being more directly related to the exposure 
stage, the latter more relevant to execution of. the results. 
The tern plastic perception refers to the ability to see "the 
same thing in many v/ays." Likev;ise, plastic communication de- 
notes "flexible transformation" o/tentimes in non-verbal and 
abstract \;ays. Both conditions describe a type of freedom kno\m 
as cognitive flexibility in v/hich control is a key factor. 
Psychometric evidence supporting the existence of creative cog- 
nitive control has been demonstrated by stein and Ileer (1954) , 

76 . • 
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Hersch (1962), Ilyden (1959), Pine and Holt (1960), and Gan/ood 
(1964), . . • . 

Other perspectives; of creative cognitive control have been 
described. ilacKinnon (1971) offets an interj>retation based upon 
tlie individual's active-passive orientation. He points out tiie 
'difference \;ith v;hich creative people "relinquish conscious 
control and face without fear * or anxiety impulses and imagery 
arising frpm more primitive unconscioup layers of the person- 
ality." IlacKinnon viei/s the process of volitional shifting of 
such controls as "transliminal experienoes" since it is not only 
active in the creative process but is a crucial alternation 
contributing to creative success \7itl1in the process. Transliminal 
experience is not a one-v;ay affair, for It encompasses both the 
re-emergence, of unconscious material and the making unconscious 
of conscious thoughts! Orfeativ^ cognitive control in terms of 
transliminal experiences indicates ]a strong relationship betx/een 
' incubation timing and plastic perception since nev; forms have 
a gjpeater probability of occurring and there ,is less interfer- 
ehce of self-irtposed rigidity.. That i3r the ,£ear of dealing with 
strange and/or familiar concepts ig minimized while slov^ or 
rapid shifting is operative. A similar description of .tlie con- 
trol involved in utilizing both ireality and phantasy associa- 
tions in the creative process has been given by Turner (1968). 
Iftien' the .individual touches upon rather ti;reatening reality or 
concrete associations -during preparation or incubation, he ab- 
stracts from these concepts and causes the balance to break up. 
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to siiatter* The abstracted association is no\; out of context 
and thus takes the fonn of a phantasy entity. The creative 
process Ly^ whicli the entire sequence occurs is described as 
"syntribination/" meaning to shatter reality images thereby 
producing novel concepts. 

DpBono (1969) has described cognitive aspects of control 
as either vertical or lateral thinking. The former represents 
traditional problem solving v/hich emphasizes one method, one 
approach, one set of , parameters, tight control, certainty of 
results, avoidance of instrusion, and established patterns of 
reality-Jjound information. The process oi lateral thinking 
requires creative modulation. It is similar to syntribination 
in that it seeks to break dovm established patterns into small 

bits. . Control may be necessary to a degree, but lateral pro- 

/) , 

cessing re f fleets no sec^uential nature as a model of creative 

thinking because jumping and filling in gaps are major objec-. 

tive'si* The characteristic of lateral thinking which is most 

indicative of cognitive flexibility is the attempt to disrtipt 

patterns so "that the ^formation released may refojnn into new 

and better patterns." Lateral thinking is creative processing 

and is similar in many respects to tolerance of ambiguity as 

posited by Frenkel-Brunsv/ik (1948)"^ Tolerance or intolerance 

of ambiguity influences cognitive and perceptua^ functioning. 

♦ 

Intolerance of ambiguity is related to a reluctance to think 
in terms of probabilities and a preference for certainty, and 
clear-cut , solutions (Frenkel-Bruns\;ik, 1949). Ti)is is precisely 
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the salient characteristic tiiat defines vertical thinking. Con- 
versely^ tolerance ambiguity, like lateral thinking, indi- 
cates an openness to possible, alternatives that ^olve from ^ 
botii paradoxical opposites and dissimilar elementc of informa- 
tion as perceived simultaneously. Evidence that tolerance of 
ambiguity, tiiat is, unprejudiced openness to uncertainty and 
acceptance of negatives in addition to positives, is a vital 
aspect in the creative process has been sha;n by Pelz (I960), 
Kahn et al. '(1964), and Andrews (1962). These elcperiments 
indicate that the creative individual functions at a more 

beneficial level as a result of his tolerance of uncertainty 

« 

and ambiguity^ Such creative functioning requires a varied * 
amount of risk and going , beyond- what is already available. Aw 
addition, xt has been shown that highly crea^tiive .persons not 
only choc^se particular creative problem- solving strategies' but 
.choose those strategies which involve the most risk (Phillips 
and^ Torrance , 1971). DeBono has suggested^ that vertical think- 
ing is digging tlie hole deeper, \/hereas lateral thinking is 
go^ng beyond to dig the hole somev;here else. 

. Other authors of cognitive and psychometrip orienta- 
tion have fit tempted to work backwards in an end- to-beginning 

manner in treating the creative process. Tv;o examples which 

* If 

have emerged are Osbom (1957) and Gordon (19(51). Each has 
moved" from observed group or individual active behavior to later 
defining the processes involved v;ith creation. *In ajiplying 
various procedures for increasing ^inventive productivity and . 
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/ ^ ' ^ ^ * 

functioning^ Osborn has deveJLoped a scheme* for the creative pro- 

cess which follows seven idea-developing piiases: orientation^ 

preparation^ analysis^ Jiypothesis^ incubation. syntJiesis^ and 

. verification. Although the overall scheme is^.sim^Jar to Uallas?,^ 

concept of tlie creative process^ Osborn* replaces illuminatl^on « " " 

v;ith synthesis^ possibly becatase "putting ^tlie pieces together" . 

is Qloser tp methodological affirmation in a psychometric sense. 

Also^ Osborn has basically expanded tue preparatory .St^ge to • 

incorporate "pointing up the problem" (In , addition to 'gathering 

data. » V ' ^ • ' ^ 4 

Gordon (19G1) has defined the creative prgcesp as €he 

"mental activity in problem-stating^ problqitu^olving ."situations 

where artistic or technical ii^entions ai^' the/resui?fr. " The* 

behavioral Operation whereby the process maaifests itself is 

^ termed "syriectics. ", Synectics denotes JJarining together differr 



- ent -alia apparently irrelevant elemenlfe^. The synectics proems 

* /. . * ^ ^ . ^ 'I 

(^^sumed directly equivalent to tne /creative processi), involjes 

making tiie strange familiar atnd making the ^amiljiar strange* 

Teoliniques for ijnaking the strrniog/f ami liar are essentially by >, 

analogies i^hereiJy' the problem Tnay be more concretely viet7e4» 

However^ techniques f6r making the familiar strarigd involve 

per§onal^ direct^ sjmtbolic^ and fantasy analogies. These mechr 

anisms are '*to be regardei^ asvspecific and reproducible mental 

processes^ tools to initiate the motion of the creative pro- , 

cess to sustain and renew that motion;" Tl^e pj^ocess ^of synec- 

tids reflects deliberate effort in processing creatively ofi 
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both cognitive and af^ect^ive levels.." Cogni^vely the creati\^ 
process. is inervated and carried out- in terms'of, group members 
^using direct,^^alogy ^nd symbolic, analogy. Group interaction 
based upon personlil analogy and fantasy Analogy give affective . 
interpretations \rfiich also^tend to make the familiar strange ^ 
and: •thus creative. Synectics is one approadh to the trea.tive 



pfocesp in \;hich^ according to Gordofi, an attempt is mfeide to 
•research tfh^ creative process vivo, v>hile it iJb going on.** 



Cn doing sp w^'gain insights about the creative process in terms 

I'-vT • ^ ^\ ' * ^* ' ' ' 

pf'^its "underlying, npn-rati,onal/ freja-associative concepts 

J * » . * • * 

1 • • ' • • ' ^ ' - * ' » ■ , 

vmich floV uhddr the articulated slirf-atre phenomena." Generally, 

al bynectiics*. session, discloses *the f c^IowiligI^tag6§''l!n the crea- 



tive f^rocess:' pE^parafcionT'narrowing, .restructuring # insight, % 

— - — ' r'- 'r-*^ \.' , 

'Verification. Either due to.tim* limits, or -an aiiaospMere . 

ofl high 'excitement, t|ie' stage of .incubation is difficult to 
- 1 ' ^ ' ^ - • ' 

detect. Incubatioi^ may be restricted as a consequence of Gor** 

dpnf s emphasis Hpoi^ oscillation between involvement and ^detach- 

/ * ^ I ■ • • > .* V ' ^ » > ■ » 

lent as • the - initial*3phcise in the .c^peative process. If each 

- • — " a V ' * 

ber alternai:es in this*m4ttner so to.cOTtlrol his distance 
from the problem, it s^ojns reasonable; that incubation could ^be ^« 
eluding detection, even by members themselves! * tticler such con* 
ditibns, incubation x/ould not follpv; df'd^finitie pattern,* but 
would. b6 controlled by: seme oth€^r situational ag^ht. .Indeed, 
* evidence has been cited tliat creative problem-solving may be 
enhanced' \7hen incubation is directly manipulated (Fulgogi and 



me: 



G|i!l^ox:d, 1970). 
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In conclusion, cognitive and ; sycuonetric investigators 
agree that tlie creative process is a universal rl onomenon. 
i-veri'onc can tliiW: creatively' 'to sone extent. T'lietHer the' 
quantified evidence describing tlie creative i rocess takes tue 
form of biographical frequencies, test scores, or projective 
J^^?"^^^"® tabulation^, the accumu lated da ta indi cate gr eat 



complexity, because dynamic and developmental variables as 
v/ell as cognitive factors are operative within the total crea- 
tive act, no psycliplogist under the present »,rubric v7ould dismiss 
data based upon interview's or -observation as irrelevant; ^That 
is, data in the form of nunljers reflect only a part of the cre- 
ative individual's reality, and proce.sses. Finally, the question 
as to whether or not the creative process is an all-or-none 
function, there is no conclusive answer. Certainly, phases or 
segments vithin t^e more molar process appear instantaneous*, but 

•do so- differerftly and under various conditions. Insight, or 

* ' ' ' ■ " 

illuminat;ion, for example, seems contained or fixed, yet fre-" 

^- - ' ' ' 

quently ve see finalized ideas repolished after deliberation ' • 

I ^'.f- ' ''^ 

afif^^w: fatigue. The .cognitiveVfed! psychometric interpretation 

' ' ■ ■ • . -r . 

. vievfs the' complexity of the.^r^ative Process as refleating 
' gradual, varied, and at times, \inpredp.ctable solutions. '.Jhat 
does emerge -uith .relaUve lvredi.ctaJv.lity is- an agreement upon 
the brfsid mo^el of creative, functioning. Though various authors 
^haiygS ^lter ed, elaborated, or appended additional stages, most 
cognitive^'aficr psychometric investigators accept the basic four * 
stage *m<3cle.i pi::esented-by Uai;Las. ^V' . ' . ' 
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Associative '^^ 

SjBveral interpretations of tlie creative process have de- 
veloped from stimulus-respohsfe tJieory. In an attempt to^ex- 
plain the liniqii^nes? .^^ nature of cre- 

'ative solutions r seveiral .fruthors l^yis^g^-yen Jua^fations of Hull's 
(1935) habit-^hierarchy' modei. , . ^jgtjners Tiaye foll<5wed ''dinner ^s ~ 
(1966) op*erant conditioning. pafiadigra^; ' 

. nednick (1962 >. has developed a theory of tlie ,ct0at;xy;^ pro- 
cess based upon\the hullian concept of an associative hierarchy. 
Divergent thinking is the result o£ remote assbdiations madec 
bfetu^en stimuli and unlikeliy |respoQses* *The ehvironmeitt playgj. . 
a large role' in creative ttii^inj^ Jyecause Jai^^bciation^^^ 
previous exposOre and i;hat has been leaj^edj^lteriniri^s ^;^^^ 
Qj: not the .process Is successful in linking novel ±€isppns^ V 
to stimuli • ' • ' ■ " ' • ' y*^ :' -^ :^ ' 

Beneath stimulusrresgQnse approaches to " cr^ativ^ thinking 

. '•>»■'* ' * ' ' 

' . * • '•'* *. 

is th^ assumption that responses are arranged in a pyramidal 

hierarchy! Those responses closest to behavioral. ekpressi^ 

and highest in probability of pccurrende aire considered pommbn- 

' ' /'^ ^ * ■ • \ " . ....... -.^ I 

placQr non-origipal^ or uncreative./ Those responses v/xth. lee^st. 
• ' -r • / \ . . f , . ^' ' • " ; 

likelihood of. appear.ance are equated- vrith thie creativity .or ^ 

novel tiiinKing. Maier et al. (1968) haVe distingUislfed between 

the^ tWQ as regroductive and productive, (c^reative) thinking^, 

,Fpr, Maier, productive thinking consisl:s bf associations of mUl- 

'^ip.le elemWn^ combined in new^Uays^ • The relationship between 
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these combinations' and their probability of occurrence is not 
clear. Ilor is the question of creative-task relevancy explained' 
Although rialtzman (I960) has proposed that the creative 
, process consists of .novel and appropriate associative behaviors^ 
his central themS has been the influence y^f operant condition-^ 
ing upon the creative pro cess > ilori accurate ly^^ his has asked 
whether or not the creative process may be facilitated^^by 
operant training • Oi>e important feature xincovered in a series 

'of his experiments (llaltzman et al^^l964) showed tha^t operant 
conditioning of the creative process failed v;hen tlie origin- 
ality or creativity criterion consisted of a single, correct 
element ♦ That is^ under conditions ignoring task relevancy and 
single correct answers^ operant training of associative elements 
may become possible. When the crfeativity-re levant criterion * 
is controlled^ positive increments in original verbal thinking 

' \mder operant training conditions fail to materialize (Caron et 
al*^ 1963) Such data Suggest tliat operant training in reaote- 
ness of associations is not equivalent to operant training of,^ 
^^creative associations, and that creative" functioning is not 
solely ir|f luenced by environmental variables. This point is 
well emphasised by* Riegel et al* (1966), \zho analyzed the 
associative behavior of high .and lov; creatives and found that 

^'•the number of elements available to tlife subject is only one 
^ and possibly not ev^n the most important prerequisite of ere- 
ative processes*" They emphasize classes and class relations 
in the form of information incoded and receded as associated 
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■ ■ •■ '• • V . . , • ' 

fchtinks" of various orders".'. Instead of *sing3fe units' or' elements . ' / 

fimctipning in^the creative hierarchy^ the associative theory . 

of the. creative process substitutes chunks, of infoftnation* Kow. 

the chunks are reccTded is hot explained. ^ ' 

. others i>ho have advance^ concepts of tiite creative process ^ ' 

as essentially associative in natute have been Bronousk'i (1958) 

and Haeffele (1962) ♦ Bronov^ski viei<ra' the* creative act as an • ' • 

individual's attempt to make unity frcnn diversity. - fhe creative 

person discovers a s^i larii^y betv;een phenomena that \;ere nye** e 

vioiisly considered unreiat^d. By the ^ssdcijation of 9oncepts 

» ■ ' ^ • "... 

new combinations are formed. Il^efele is mqre direct in^relat-j 

«' , . ' •" ' ■' • 

ing ti»e process of creatiohV to as&pi:1tkkxve r^ljinking'. iie ^i^elat^s » . 

. ■-' ■■ .-'Tv ■ I ' 

tlie activity .^s ^tlie ^Ulty to: forpiulate.Mi.v.combi^ f .. 

from tv;o or^ more- ' cbncepttis'^ aire a^^^ min^i'* '.'* . j'".' ^ 

In summaryji /lnfoinivaia^ • ' ' ! 

Which constitutes^. eHfe-a^socidtXve vikv-TQint implie3 ^vetal. 

general ^xemiseg, ... since "s-R.'r^sear^^^^^ ttpo,n beiiavipr • 

and t-jhafe the "iljdiyiduaa!' ha3,....ir|^^ leayi^eH; ^heori^zing ; 

. '/v V -■ « .-.•-'.7V'' .■.•■•■.'>*•!■■ ' .. 

3 nature, of th^ Qreati.ve\.proces.s. i-6 almost nonexistent. -k.".--' 

As a result, a rao^^l 'lof the cfea^ive prqcesp in terms' qf §equeii- 

tial stagejs^.has not.beeft 'postulated:,^ \jljat, V7e have is mainly . ." .' " . 

response probability .aftd an emphasis upon laboratory . evidence ' " 

in terms of pte-specif ied; aiisi/ers and envirciuimental control* , ^ 

The- question as to v/Kether or Hoit the depfendi6nt variables ^ ^ ^ 

reflecting creative functioning are soundly based in logic. and ' .^ . 

♦ - * ' ■ ' »*' * 

eSnpirical history is not i^qually treated. Alsd, there is no < . ■ 
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place..in S-R interpretations for an assumption ^concerning the 
"inner man*" The creative process is construed as either overt 

' . ' ' y 

behavior or processes which are physiologically mediated* It. 
is not clear / either^ if a distinction is made between general 
, problem ^o.lving and divergent thinJ^ng beyond "remoteness of 
associations."' 

^ Finally^ tlie notion tiiat creative associations occur pri- 
marily in a chance trial-and-errdr fashion is inordinately 
cumbersome and raises mJre questions than it resolves (Shapiro ^ 
■1968). - '< 
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IV"* CH^CTDRISTICS OF THD CREATIVE PRODUCT 



^ ^ 

D. Jack Davis . , 
•WcHLth Texas State Uiriverfeity'^. 





Restatement of Problem^ ^ 



A pxroductr is, by Webster's definition , anything .produced 
ag. by generation r growth r labor or thought r or by the operation 
of involuntary^auses, • /" In thinking specifically atoout the 
creative j>to^uct, one .migl^t logically delimit the definition to 
include^, that vhich is br'ought forth 6r yielded by the process 



of cre'ative* thinking: In actuality, the creative product is 
the 'concrete or tangible evidence of the iiftemal process of \ 
creative, thinking. While, it is at best .only an^ndication.of 
the creative process going on inside the individual, it is 
generally the best evidence we have of that internal action dr 
;cesp6nse. ■ • . ^ • \ , « \^ 

,When one thinks of thgf citeatj^ve product arid its character- 
istics,, it is usuallys, on a generalized level and mbs^ often 
revolves arpWd the notion of originality, xiniqueness, unctoinrnon- 

ness or elaborativ^ quality. Furthermore/ ^jiese characteristics 

* \ . * • ' . 

have generally been dealt with on a qMar\titative basis only*^ 

^ « ! ^ ' ■ • ^ ^ 

That is^ wet have detei^^n^d the originality of a product by • ) 

its uniqueness o| dccurrend^ within a give^ i^umber of responses^ 

Wien we have t^alkecl about the elaborative qifality of a product ,1 

we have delineated the number of elal>orative details, ^^hile 

these quantitative char^hcteris^tics have beeft useful as generalized 



indicators of the creative thinking process , t^ey have* not 



attended to ^n equally jLit5)0rtant diinension of the product - its 

qualitative aspqpts#- * ' 

Thus, the problem of thi§r;Pa^er to explpte the qualities 

or characteristics of these '#^ert expressions (products) ^s , ^ 

tliey relate to educational ^Jractice through a re\riew of relevant- 

research, an identifidation of research needed to advance the 
• • - 

are^, a discussion of "i^one t^ieoretical a^d metjiodological issues 
involved, and a discussion of the expected contributions which 
the needed research could make to knowledge eind practice. 

^ ^ .Review oiE^levant Literature ^ 




_ / 



A look into the existing literatvire on oreatiyi^y doe9 „not 
reveal a great resource of information telai:|Lng directly to the . 
creativ^ product and i^s cha^cteristi&a^^ qualities* While 
"creatiye products have figured iitiportantlyVn the extensive 
writing cmd research in thisi area by-vi«t«e of the fact that 
they have been the data which have been .examined.,and ana^yze^ 
*for the investigations into the creative personality the cr.eative 
thinking process, and cr;eative thinking abilities, the emphasis/ 
'ha? been on the behavioral .din^nsion rather than the phftnomeno-'^ 
logical dimension. ' . • ^ 



To lo^^iT at the* creative 'product per se for its character- 

.* * 

istics or critical properties has hot been the object .of tnajor ; 
research efforts. Thus/ relevant research relate'd to the topid ' 
of this pap6f . ^coines Inainly through irf?>\^i cation ^rom the , , 
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investigation of other concerns, ratlier than from research re- ^ 
lated directly to the issue at hemd. ^ ^ 

' ^ - A - • ■ . • ■ . ■ 

Because the afeyelopment of measurement devices in the area 

of creativity has been fundamental and basic all other efforts 

and because the measurement of creativity, or^ cireative thinking 

has been totally cfependent upon some temgible/ observable out- 
• * ' 

,put: (a product) , this area seems, to offer the most implications 

. ■ ' . \ ■ ' ■ ■ ) ^ 

for our concern v/ith the qualities or characteristics of the 
creative! product. » ^ : 

While an exhaust:ive review of research related tp. measure- 
ment seems inappropriate within, the cpnte^tt of this paper, it 



does seem pertinent to note isome of the basic v;ork in the area 
which has "g^rovided a continuing influence in the field. Looking 
at the early work of Guilford and his associates (1951, 1^5^ 
1953)^, 8 criteria or factors were identified to measure creativity 
in /Wie exact and' applied sciences: J . • » 
- 1. ' S^nsitiviliy to problems * - 



2. - Spontaneous flexibility 

3, Adaptive flexibility 
4» Originality . v 



5. Redefinition " ' n * \ 

6* Ideational fluency ' , " ^ 



- " ' "7. ASsociational fluencJy 

■V* a. Closure . • . ' r « 

. Similar v;ork was carried on at the Pennsylvania Stdte University 



by lirittain 41954) -and Xowenfeld and Beittel (1959), 



. v/hi^ , 



f ... ' ■ . 102 ' ^ « 
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resulted in the identlfibatioh of similar factors^ ^as shown, ' 



below > 



- Penn Statej^Stkdy ^ 



1/? flexibility' ^ > 
2 • . Closure and Ihtuitibn ^ 
3,^ Hovel and original/ ideas^ 
Sensitivity to prol^lems 

5. * . FXuency of ideas ' -4 . 

. V ' * ^ 

6. Ability to ^eetdiffer-' 
ences ^d sixnilarities 



?• Abilitiy to rearrange 
and organizes * . ' 



8* * Ability \to thin^. 
abstzfactJ ^ 



guilford 

' • . . • 

1. . Spontaneous flexibility 

2. Closure ^ 

3. ^ Originality ' . ; 

,4. * Sepsit4.vity to prolilems 
'5 . ideational, fluency ; 
6,-. ;vssociational fluency 

- 7 . Redefinition - . 



8 4 Adaptive- flexibility- 



>,It is upon these *id6nt4^ied factors that tlae bulk of the subfee-* 

■ ■ r * \ ■' - ' ' ' ^' ■- 

quent work in creativity^ ha^ been .bv^ilt; p'^ri^icularly the efforts 
to measure creative thinking*, abilities . * In addition to the fore- 
going list/Ji nrnnber; of investigators* (Guil^ord^ 1967; 'Tp^ranoe, 
1962) have added "elabci^ation^'*, .. . ' 

. if^rom these 'factors , liti;3e can be implied as to specific 
product characteristics or qualifies beyond the factors of 
originality and elaboration. * Host of the factors are thinking'' 
abilities.v^hich are measured as they relate to a nurnber^of .< % 
products or outco.taes collectively produced, i.e., fluency 
^ flexibility r etc. A single product canndt possess such quali- ^ 

^ties or c|iafacterist4.cs except wheri , viewed in relation to other 

> ' * * " • ' ' 

products; , / * . */ 

. ♦ ^ ft ' I • . 



.' . ■ • - ' . -~ • 

' Furthenpore , in the ' existing li,terature the identif iledt' . 
characjbejristicS of creative tiiinlvLng have been dealt, v^ith almdst 
escclusively on -a quantitative basis. For example, originality * 
is thought of in terras of 'the statistical infreqtie'ncy of th6 
occurrence, of tf* response rather than giving consideration to 
the qualitative charac,teristi.cs v/hich make it an original .rer ' 
sponse. Grantecl, itjs uniqueness or cleverness may be looked 
upon -as qualities; however/ they are generalized qualities. 
There inust exist other / nore specific qualities which vrpuld^be 
, appropriate fcA: creative products in various a reas of endeavor 
^such as the. arts', '|:he sciences, etc. , ' 

From time to time, there has been discussi,on' in.the litera- 
ture of th^ need for research related specifically aiid directly • 
to the creative product. Gainble (1959), Taylor (1961) Htnd 
arddgen'and Sprecher (l^t4) have advocated xni tiieir writings 
that creativity should be .studied from a product-centered* 
orientation. The- work of Jackson and Messick (1965) has gone 
further and argued that cffeativity can be assume^l €hrough an 
analysis of •the propertd^es of the creative product* ItoPhersoi 

(1964) presented a plan for establishing ultimate, crite^fia for 

( < ' ■-• ■' ■ , * " ' 

raeas^rlhg creative output in the sciences in which he proposed 
that "a searching emalyeis be made of all the creative " products 
produced by the] scientist and a summation made." In the same 



publication /Ghiselin (1964) discussed, the ultimate c^itepia 

• * . • ' ' ' i' * 

for' two levels of creativity while Harmon (1964) talked about.- 

the development of criteria oi scientific competence. Although' 



♦ • 



Davis 



there '*ha3 been much discu ssion cpnceming the need .for research 

related to the creative ptoduct and some projected inetbpdologies 

for attacking the problem,^ there has been little research related 

to the problem. . * ^ * ^ , k' 

Johilson and his ^associates (1910). at CEMREL surveyed the 

field'by re'viev/,ing and indexing research in , creativity beti7een 

* * * ' * 

1900 and 1968 which was relevant to 'aesthetic education. Ih , 

< 

studying tlieir KI/IC (Key \7ol:ds in\Context) Index*, one find's - ^ 

only onef* research study (Skager/Schultz, and Klein, 1966) deal!- 

ing spedificaliy with creative? products and ^it was' ^ jud^ental ^ 

study r^lJ^ed' to a group of experts and non-experts evaluating • 

creative'/ artistic products. * 

- ' ' . . ^' . 

In ratlier extei^sjlve and L^ngittidinal^ surveys of the exis^t- . 

ing. reseax^ch related to the visual arts (Ravis, 1961; Davis,, 

1971) , this reviewer failed to pncov^r any substantial research 

I - :^ / ' 

which reveals insights into the characterisiti,cs or .quali;t:dLtfs of .. 

tlie creative aiftis tic. product • ' This, CQncem hap been around- 

« • f . * ^ 

in the arts for spine ^tin^ej. In 1928, Thomas riunro stateid: "^hete 

.is no, obstacle but the inertia of tradition to prevent' aeathfetjics 

from undextAJ:ing*£ii\ extensive progran of direct^ coinparaltiv^ ' 

obsfervation of particular examples from the various arts, with 

the aim of discovering *^Qorat^n ^qld divergent qualities of ^orm. 

Unfort^ately, hiVtstA'tement ^pronpted little activity among, his , 

colleagues br those who have followed., I^ the wotj? that does' * 

\ ■ * 1 . • .^-^ ' ' % * 

exi&ty whiM attempts to analyze certa^in |ispect^ of ^ art' products; 

i-t .has almost always fosused on the idei);^£ficatiop and^ 



quantification. of isplated dimensions rather than upon more - 
generalized phenomena. Rouse (1968) did develop a desc?riptive 
scale for art products which was con^osed of twenty items,. 'Lewis* 
and Uussen (1969) worked from Rouse's scale to develop an mstru- 
ment for evaluating children's artistic creativity by evaluating 

. ' ' <x * * ' . 

their ar^ products *• • yheir scal^e was con5>rised of W items. 

I ' ' ' ■ ' • ■ ' ' . '\ ' , 

While these latter two ef foI^ts have moved closer to identi-. 

fying qualities in the visual arts product which are creation, 
they still seem to be dealing at a level of gen<*fality v^Hich . 
is aot very useful fpr instructional, purposes .' ' . 

The most use^ful research related to the pfdiJlem of identi- 
fying -the,' characteristics of th6 creal^^ve product seems to be 

tliat Qf Barkan, Chapman" and Kern (1970) vi .Taking a desqr.ipVive 

•_ . ... V, - 

approach and working with substantive experts from the various 

' . • ■' ' " ■■ ' ' 

arts areas, they delineated as a part of theix guidelines for ^ 

curriculum development, in aesthetics £he general characteristics' 

• " ■ ' '.'■■» 
of art forms, functions -of airt fdrms/gind sensuous qualities 

of art forms at a level of* specificity which seems to be important 

for instructional programs} With the general characteristics ^ 

of'' art torni^.the^ '•an organization desired to suggest 

•.c^relationships arocuig elements in the art form/ i^ith four sub- 

divisions: -mediaV structure /subject matter and theme ^ and 

. i . ' . r • / . s , . 

Style aftd iditom* , The function of art^^orms category lists \ , 
'^purj^oses • f or which > a work of art might be created and the sen- 
suous fluarlit 168, category is ♦concerned with "the quali'ties' 
associated with userf of a* medium which are perceived t;hrou^h 
the senses r- sfeein^^ hearing^ tasting^ touching^ and. smelling, " 
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• ■ Regearch Nee ded tb. Advance the 'Area 

To get beyond a generalized*' quantitative level in our Vo^k 
with» C2feativB products demands sonie^ very extensive descriptive 
J research in specific areas of discipline's. Mahy areas of creative 
endeavor ''need to attend to d4scribing in a detailed v;ay the 
charactteri sties of the pljjenomena with which they are cphce'rn^* 
at a level of specificity similar to /that which Barkan, Chapman 
and Kern did in i;he arts areas of 'music, theater, dance, litera- 
*ture and the visual arts* With this accomplished^ we-might 'then 
be. in a position to look across diverse^ areasj and .disciplines ■ 
such as S9ience and the arts ^d determine if -there are, indeed^ ^ 
common characteristics or qualities in the creative pro/ducts 
which are produced in khe respectl^^ areas. * , \ 

In the opinion of t^ils revisawer the greatest; research need 
in the area is a descriptive one' v;hich wpuld lead to the delinea-. 
tion of criteria fot dGrt:ermining ^the characteristics o^ qualities 
of creative j^^^cts- in specific areas' and the subsequent of ^ 
specific e;ca»^EaiBfs of such qualities. They will obviously vary 
from area to area. Onde the chagracteri^txcs are delineated for 
specific areas,, we can then analyze them for similarities or 
generalizable elements. Arf evidenced by the existing literature . 
or the. lack of it, the generalizable approach w;hich^has been 
reasonably successful in researching the human dimension of 
Creativity has nqrt en joy6d- thti Isame success in researching the 
phenomena or .product dimension of cjrealtivity. The. need, is clear 
for a beginning at the grass roots leiyel. * . . * 
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theoretical Xssui^s Involved 



In addressing the problem of identjifying the *chartfcteris{tics 
or qualities of creative products as they relate t|h^ucationfi^l 
practice f we are confronted with several 'theoretica^ concerns 

1 which dgserve attention here/ . ' \ 

<» ♦ . • . 

In our discussion on the creative product, it is critical 

to consider th§^ degree to which the characteristics must be, 

f ^ « • 

Specified and the degree to which they are generstlizable from 
one* .type qf product; to ano^h6r. Far example, are the qharacter- 
is tics of the' cteative scientific product the same as tho^e of"^ 
. the^creative artistic product or some other creative, product? ' 
Are generalizations sf^ch as originality or the* uniqueness of 
response really .useful in learning? . ; - ^ ^ " 

PrOTi the beginniD^i of the^ sustained studies, in creative 

thinking in th6. 1950* s we havejbeen workihg on the assunqption 

• ■ ^ / ' "* * • . 

that the characteristics of tne creative person ^d the chaj'ac- 

!teristic8 of the creative tMnking proqesses are generalizable 

from one area to another^y ftowever, there is not much convincing 

evidence to support this jciosition. 

Genered characteristics of the creative thinking abilities,* 

' ■ ' - ' ' / ' ' • * ' ' 

such. as fluency, flexibility and elaboration and their subpe^^ 

quent inqplications for the creative personality Ivave been use 



> i 

use- 



ful at a general j^zable 4evpl. However, it appears doubtful 
«that they .are applicable to the same degree when we think of 
the characteristics of the crea'tive product at a level of ' 
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specificity which is necessary for educational usefulness r 

ndrnely, the identification of the critical properties of the 

phenomena which students will perceive and with which they will 

interact tp learn. * - " 

Intertwined j^/ith, the gefteralizability] issue is a second 

major theoretical issue whiiCh concerns itself with the degree 

to which the product is reflective of the process. More pre- 

cisely^ how accurately' and to what ejctent'does the creative 

product reflect the process of producing the product? This 
. ■ . . ^ ■ * 

becom^ a concern of significant proportion when we consider ^ 

the fact that most of the existing research is concerned with 

the process rather than the product.. As indicated above , the 

existing literature would suggest that experts in the field 

assume .a close relationship between the two since the studies 

of the process are based' upon .the products or outputs as teMi^ible 

evidence of . the internal process. In actuality, wMt is in^lied 

is that the process is an internal or covert response while 

the productiis an overt or external expression of that internal 

response. ' . ^ 

• ' ' ' 

It seen;is extremely in^rtant for the purposes of this^ 

paper and for educational puij^oses in general to realize that 

the o^jert expression or creative product is, at best, only, an 

indication of the" process or the internal response. Thus, it 

becoroeai critical to determine the degree to which the overt 

expression reflects the internal fesponse. The relationship is. / 

obviously not absolute and the problem of determining the 
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observable expression and the qualities or characteristics of' 
those expressions becomes a perplexing one* If, indeed, the 
overt expressions of internal respqnses exist on a probability 
continuum rauiging from high to low, the specific £>osition of a 
given expression carries with it an inference factor* .The 
positioning of expressions on a probability continuum is a ^ 
critical concern in such a position and demand^careful thoughtx 
cuid planning* ^ \ , 

Methodological Issues Involved 

The development of an orderly process' or a set of proce- 
dures for dealing v;ith some of the issues raised herein is a 
\ critical issue* Within the context of the theory of learning 
^underlying this paper,, I would like to deal with som6 roethodo- 
logickl considerations related to the issues of identifying^ 
creative behavior emd products and delimiting their critical 
properties* . . 

As stated earlier, the creative process and, in reality, 
the creative product are^ntemal responses or behaviors and 
can only be dealt with in an educationatl context when we have 
identified overt expressions of th^ covert responses* That is, 
^only wl^en we have observable behavior can , we deal 1/ith the issuea^,^ 
relaj[;ed to learning or chemging that. behavdIUc* In recent years 
, we have put grea't^^eitphasis upon and made great claims in all 
^o£ education about what we sure doing to change the ipreative 
behavioi^of individuals* While th^^ is & noteworthy dtesire. 
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we roust necessarily Be in a dfef ensihle position when such plaints 

} • - . ' . , \. * 

arfe professed. . Too often we have aresorted to Ambiguous state- 

ments or gross generalities when we talk about, changing the 

creative behavior and the cr6ative output of children. The 
• • • ' ^ 

identification of tangible, observable, behavior and products . 
has been .and continties to ,be a perplexing and h^ra^ssing problem 
for educators. The problenj.has been reaffirmed with the increased 
enph&sis in the past five years upon behavioral objectives ana 

their ultimate implications for learning.. 

^ * * * 

One (^f the major traps that, has been set^f or education in 

'* ' ' . . 

dealing with this problem has been a^ format onel . VJfe have been / 

^led to believe that there is only ohe acceptable format for a 

behavioral objective, namely that of riager's (1962). I believe ^ 

that we Have overlooked a far more pressing issue in the process; 

that o^ identifying educationally relevant behaviors.', If, indeed, 

some' of these educationally relevant behaviors deal wil5i the 

creative domain .^nd jthe production of creative products, w6 are 

confronted witlj^the problem of identifying output which is indica*- 

tive of the behavioural change we are attenpting to effect. In 

^ ' . . 

.fact, we are faced with identifying creative products which can 

be used a^jbvidence of the change. - / ' J 

A useful device or methodology developed and used in curricu- 

lum development efforts in the arts (Davis, 1971) utilizes the 

notion th^t. human behavior can be of two baisic types: (11 overt 

or external behavior and (2) covert or inti^tnal response. Most. ^ 

of bur concern with effecting change in creative behavior falls. 
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into the latter category. In regar)ll8,to such matteirs^ there 
is frequently little agreement zupnong substantive specialists 
as to absolute pvert expressions of the internal response.^ llhile 
unciniitious agreement will never be possible ^ it is probably not ^ 
necessary. What is necessary is an individual^ commitment to 
overt expressions of the internal responses. EdCicatbrs might 
be amazed at the similarijby of agreement among their views if 

r 

they would jbnly make individual commitments. 

)^ In making such commitmentis ^ it seems helpful to think of 
the oyert expression of the cdvert or internal response as 
existing on a probability continuum from high to low. In this 
way,; one can determine and state subjectively the probability 

• ' '": ■ ^ ' ■ * 

of a f pecif ic overt expression bbing indicative, of "a given 
internal response oh the basis of his ej^rtise an^ expejflrien'^ 
in the field. In such endeavors an inference factor comes into* 
pl^y. Vfh.en one determines that/an overt expression has a high 

probability of expressing thj/ internal response, he is saying 

^ ' / . ^ 1v 

that it is a low inference/expression. That is,- not iT\Uch 

^/ 

inference has t^ b^ dravm/between the internal r^^pnse and 
the overt expression. ,Onl the contrary , when one determines 
that the overt expression is a low probability indicator of a \ 
.yi^iven internal re»ponse, he is saying that it is a* high inference 
Expression. A great, deal of inference has to be dtiiwn between 
the response, emd the. expression. While the goal is obvipusly 

to identify^ as many high probabilityy^low inference indicators 

/ • • 
as possible, common sense forces us to realize that in.aA area 
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such as creative thinking, we will necessarily' be dealing with 
many low probability /high inference indicators. ; 

. Once tjjie behaviors and/or products are identified, one 
can then attend to the prdblem of establishing criteria for 
more or-l^ss acceptable responses With criteria established, 
tlie basis for evaluating instructional efforts is formulated , 
a^d the pro^em becomes one of Selecting or inventing an appro- 
priate, methodology. . . ' 

The learning model under:?.ying this paper places a great . • 
'en^hasis up'on the phenomena to be° perceived by the learner. To 
present ambiguous phenomena for perception and subsequent con- 
ceptual .'development is only confxising ai^d fmistrating to the 
learner. Thus, educators\must attend to delineiiting the critical 
properties qJ^ creative products and selecting appropriate examples ■ 
for instructional purposes. Such a task, cjjnnot b^ performed 
in, a generaliz^le ^ay a,t ^» level of specificitj' that is edu- 
cationally useful. mtiXe. the identification ol^ general charac- ^ 
teristics of c^eatiw/ pro'ducts both singly and dollectively 
Ixas been useful , it has been more appropriaDte f ojc dealing with 
the quantitat-ive" aspects of the situation rather \than the que^li- 



tative aspects. iSre must not be coritent to talk -about originality 
in products, for ixample, at a generalized level. \ For educa- 
tional /purposes , we must talk about originality • as\ it relates 
to creative products and be^ prepared 't,o .identify e:tomples of 

• *. * \ * 

originality as a characteri'stic of crea^tive' ^iroduct* as it relat^ 
to unique qualities or dijnvehsions .in a field. For eKaiJ5>ie, 
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visual artistB: mu^t think of originality .as it relates, to 

aesthetic organizing. " • . . ^ • * 

To delineate characteristics of creati\^ products at tMs 

level is a discipline oriented task which must be dealt with 

in specific areas of endeavor such as^ art, science, business 

and the lik&< — It is a task which demands the serious ^nd con-* 

centrated efforts of substantive specialists in the respective 

areas. An exeur^le of an approach to the problem is the Wdrk 

done T^y Barkan, Chapm^ and Kerri (1970) for the Aesthetic .Educa- 

tion Program at CEIIREL. They delineated specific qualities in ^ 

dance,' theatre, literatutej music and the visual arts which 

ce^ntered. around three basic product categories: (1) general 

characteristics of art forms, J2) functions of art forms and^ 

(3j sensuous qualities of art forms., , " 

Contributiotfl to Knowledge and to 
#^ Applications/ ofc Psychology Expiected " ] 

, if, indeed, w% cast accon(>li8h 'some ot t^e tasks deXineaied 

in this paper to the characteristics of the cr^srtive product | 

* ' .•*•»• ' 

we would be strides ahead. in developing meaningful curricuXjam . 
and instructional sequences for the development of creative 
.thinking in learners of all age8« Assuming that the development 
of creative. t^J^ioking and the produ^ion. of .creative products is 
.a d.esired expectation of ediication^ '^tHen we must deal with / ' 
identifying e^d delineating those bfehaviors which are to be 
developed or modified, in order to achieve such a goal. Subse- 
quently/|. we must identify the critical properties of the phenomena 
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with which the individual will, interact to bring about the ^ , 
desired behavioral change*. ^ . 

^he already existing kxlowledge ah^Ut th^' human behaviors 
involved in creative thinking which h*ave resulted from the 
extensive studies of the creative personality, Creative thinking 
abilities, etc^r could be used in conjunction with the critical 
^ropeirties of tl)e creative product (phenomenon behavior) to ; 
serve \as .a meemingf ul basis for;' learning to take place* 

It appears that this ^ one of the most critical needs 
£ac^ng^ education today. With such a base of operation, educa«* 
tors are in a priiqe position foe developing instjnictional . 
« materials that wiir assii^t^ the learner in setting and achieving 
realistic and Obtainable goals. In the past, we have too often^ 

the lecimer to create in a vacuum without benefit of 
the knowledge of what they ark expected to do or to produce « 
Such k position does jxot. In this reviewer's opinion^ predeter^ 
"m|feie the exact speci^cs of the output. Rather # it provides a 
fr^me of referenceff or production and utilizes well selected 
sauries for the acquisition of necessajcy conceptual understand- 
ing 'Essential to conqpleting the task» ^ 

^The need 3E6r such well-developed and well^tested instruc- 
jc^t^xisilB one^f the most, pressing ne6ds of education 
>^rticula7ly materials .that lead towlard individualize.d 
learning, flith such materials, learning .becoiAeir'^ an on-going, 
process of the individual both in and'oUt qf school. These 
materials must be based upon desc£lt>t4ve research of the typp 
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delircieated In this papdrt^ To develop more instructional 

materials without such a bas.e of op^ratipn may be only .an exer- 

•.* < ■ 

cist in futility/. 
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• «• The creative' situation can be conceptualized in terms of 

V • .■ . • • 

Rhodes' (1961) four types of definition: \ (a) person, (b) pro- 
duct(s) is embodiment of ideas, (c) process/ and (d) press, the . 
interaction between the person and his environment'. The focus ^ . 
of this paper will consider, the creative situation as the siimul- 
taneous iriterplay between process and press and it^ resultant 
impact on the creative perfprmance of the individual. 

In researching the creative situation itVis possible to 
'draw evidence , from two primary sources of datsi. First, retro- 

spectiye and current accounts of the creative behavior^ of individ- 

• ' * * ' - - 

uals deemed highly creative by some appropriate social criteria 

and secondly, empirical investigations conducted in field or 

- . * V • 

laboratory settings in which creative performance is operation- 
ally defined variables effecting this perforraance are • ^ 

considered. ThQ former approach, for example, has found expres- 

*^ • ' # \ 

sion in the work (S^f MacKinnon and his assojciates At"€he Institute 

for Personality As segment and Research of the University of 

California. The life I^tory and test -performance |of creative 

writers, architects, and mathematicians were .intensively stuped 



in this approach ♦ The latter approach is typical 



such 



erIc 



researchers as Torrance, Maddi, Uallach and Kogan, ilalteman, 
and others. <' Both approaches provide important insights leading/ 
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* » . • I 

to further hypqthesis testing 'aivd a subsequent retooliAg. <?fy^ 

our undeystandihg of * creative behavior. *\ 

* • " * , " . , * * 

* • • • ' ' 

Thfe' creative situation* can' also be differentiatejd along 
a time continuum ^Representing those characteristics, of the 
ctea^:ive situa1:ion which impinge .upon -the individual fdr rela- 
,tgLvely brief periods land thbsje long-term*^^chtfir^cteristics that 

are reledtively stable within the'* individual and endure over time. 

/ • ■■ 1 . \' ' ■ . . . • . ■ „ 

Specif ic/;nental states such as 'tftose achieved with various warm- 

up" techniques are an ^xample of short-terra isharacteristics of 

T ■ ®- " ' . ■. < 

the creative situation contributing to creative behavior. In 

contrast, the developm^t o£ sexual^ identity represents a long- ^ 

tQrm- characteristic of the creative situation which may be 

thought po effect creative performance during the creator^ s 

life spem. ' ; * ' 

•In • reviewihg"the short- and long-term characteristics, it 
will be necessary to consider both the kind of creative behavioir 
that is determined by the high value society places upon it 
and the personal or nojmt-rdferenced creative behavior operation- 
' al5.y d^lLned by recently developed tests of creative thinking 
(Torrance, 1966? Guilford', 1967; Wallach ^d Kogan, 19^5; Khatena 
1970) . Issues related to these instrximents have been considered 
by Tref finger in the present .document . 

RELEVANT LITERATURe' ' . 

4 

* 

' ' A substantial part of J;he literature on creativity has con- 

• /" -f— • ^ . • 

sidered environmental^ iJ^ctors and their impact on creative 
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functioning, Hoptefully^ the present .decade will witness a. 

distillation of thes^ research findings and their implementation 

... 

m education and industry. Recent review of the fac.tor.s whjich 

' s /• ^ • ' " 

effect creative functioning may tue found, in a variety of sources 

/"""^ «. - ' _ . ' 

•'(Torranc^, 1965; Ghri$tie, 1970; Wolfe, 1969; Taylor, 1972; 

McPherson (Ih T-aylor 1964) ? and Alamshah, 1967).. Tlje irevieW • 
'• . ' i • • ■ ' ' ■ ' 

which follows will consider those' short- and lohg-term character- 

idtics of the creative situation which seem to. hpld the greatest 

promise for understanding the more j^alient factors coYitributing 

to creative behavior. ,> ' . ^ 
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ENVIRONME 



The issue' doncerning what constitutes a suitable environ- 
ment for creativity, has led to a spirited controversy ► Mackler 
and Shontz (1965) ^ for exanple^, concluded that creatlivity is an 
individually stable ^aracteristic thjat is systematically sensi- 
tive to environmental circumstances;; Torrance has flatly denied 
that one's creativeness will "win out," and has gathered con-, 
siderable research evidence which strongly suggests that environ- 
mental climate can play ^ important part in creative expression 
(Torrance, 1965).. Maddi (1965) .has criticized theories of 
creativity which suggest that restrictive environments and/or 
states of. long frustration work against creatjivity. According 
to Maddi, two motives: need for quality and need for novelty plus 
appropriate talents will lead to creativity* > 

A provocative plefscription of creative expression 'under 
unusual circumstances i^ provided in Ketchum's book. 
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Ruhleben; A Prison Society (Torrance, 1967), This book describes 
the^ creative productions of 4,000 Englishmen who wero detained 
for several years in a German concentration camp near Berlin 
throughout World War^I. The quantitit. cind quality df the creative 
productions of these men was truly astounding. On'e of the more 
interesting hypotheses offered, by Ketdhum to explain the crea- 
tivity, of th6 Ruhleben society suggests thajb" through the shock 
of internment the inhabitants of Ruhleben were "reborn.." That 
is, established habits were broken down cuijd new "fluid. and plastic 
behavior patterns emerged. Other explanations bffered by KetchUhi 
include the high degree of freedom actually experienced by the 
Ruhleben inhabitants, the absence of women^ the diversity of the 
population, and the transfoming effects of oirgaiiization. 

" ^ , FREEDOM FROM THREAT OF EVALUATION 

lit , 

The in^or^^ce of freedom and psychological safety ha^ been 
stressed by sever^ researchers (Torrance, 1965, 1970a*; Rogers, 
1|969; and Moustakas, 1967).. Torrance (1965, 1970a), for example, 
Ijlas proposed that freedom froift inhibiting sets and titreats of 
evaluation seems to be particularly impor^Cant in the early s'tages 
of the creative, process ;(03born, 1953? Gordon, 1961). It enhances 
the individual's abi3/£ty to think beyond the obvious and the 

familiar and results in an ^increased awareness of certain areas 

» 

of experience. , \ , * 

Roger's (1969) conceptualization of freedom from ihreat of^ 
evaluation has strossod psychological safety, an acdeptance of 
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the unconditional worth of the individual. Ofeborn (1953) 
stressed freedohi from threat of evaluation in th^ problem solv- 
iner techMque knovm as brainstorming. The basic plremise^of 
brainstorming is that the deferment of critical judgment and ' 
the spontaneous presentation to other members of the group of 
any ideas that iriight ^ccur to the participants would facilitate 
divergent thinking and "ires ult in problem solutions. VThile early 
experimental studies of this technique at Vale University (Taylor 
1958) demonstrated little superiority of the group brains tiorming 
over individual brainstorming technique, recent evidence by 
Bouchard (1971) suggests that significant results,, can be achieved 
with the prbper manipulation of certain variables ♦ This point 
will be elaborated i*l^a later portion of this pdper. ^ 

To summarize, two conpleraentary processes are evident; one, 

* a pervasive respect for the individual and his ideational pro- 
ductions, and two, a willingness to defep evaluation' and reality 
testing of ^ these, productions to some later time. A number of 
studies have investigated this generalized hypothesis in tenns 

. of assessment contexts, warm-up',, instructional sets and the like. 



N ASSESSMENT CONTEXTS 



, Th6 Wallacrfi-Kogan study (.1965),, despite its theoretical 
deficiencies (Cronbach, 1968; Guilford, 1972), stimulated a 
number of studies o^^the role of assessment contexts 'on the 
measure^meht of creative thinking abilitiejS. The basic premise 
was single. If the assessment context provided for a warm. 
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permissive, game-like atmosphere, a. creativity diroJnsion defined 
^ . by high inter-tetft correlations and separate from an intelligence 
dimension would emerge. Thus, Wallach and Kogan (1965) concluded 
that a serious limitation of recent attenqpts to measure crea-" 
tivity was the eitqployroent of constricting administration proce- ^ 
dures such as time limits^ a test atmosphere ^ and* other stresses. 

Using a play-like atmosphere and no time limits Wallach and 
Kogan (1965) found that creat^ity, defined as the ability to 
ptoduce many associates and many that are unique ^ was independent 
. Qf^ intelligence as assessed by' traditional methods. ^ - ^ ' 

Following the lead of VJallach and Kogan (1965) , Boersma % 
and 0*Bryan <i^^) argued tdiat a unified dimension of creativity 
^ separate, from intelligence would appear in a testing situation 
relatively free from the coercion of time limits and knowledge 
that behavior is being evaluated. It was also surmised that an 
uninhibited, unsdhool-like atmosphere woul^ result in an increased 
level of creativity and it was further expected that the , relation- 
ship between intelligence and c^pativity would decrease uhder 
this condition.' ' ■ . " 

Foj^ty-rsix Canadian boys in the fourth grade were randomly ^ 
assigned to two equal g]^ups. All students were administered' 
the LorgerThprpdike Nonverbal Intelligence (NVI) and Verbal; 
Intelligence . (vf ) tes^s under a standardized condition of class- 
room tesj:ing. ,,>One day later group A was tested by Examiner I 
^in the school gymnasium with Torrance's (1963) Figtire Completion 
test of Nonverbal Cjreativity (NVC) and Unusual Uses test of 
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Verbal Creativity (VC) • One day later boysl in Group B were 
informed they were free from school Tor the morning, invited to 
visit a place in thie city, and taken, unaccon^anied , by taxi to 
a university gymnasium. There they were met by a casually dressed 
individual (Examiner 1) who invited the boys to' j<^ih,him in the 
gymnasium where boxes containing sports equipment awaited them* 
After unrestricted play for 60 minutes, the examiner casually ^ 
produced paper emd pencils 'and invited the boys to try their 
hcuid at "a thing someone made up" (Torrance Figure Coii5>letion 
Test) • A standarc^ set of instructions was used* . At the end « 
of 10 minutes the boys were invited to, visit the swirping pool** 

Qn * returning from the pool the Jtxxya jwere . allowjed^to play with 

the toys until 25 minuses separated the adMhistration of the 

two tests* . The boys were then encouraged to list 'di^^ferent use3 - 

for a soft toy dog* 

Boys in Group B scored significantly 'higher than Group A 
(p<*01) on both the nonverbal and verbal creativity tests* ' No 
significant differences were found between the groups on non<- 
, verbal and verbal intelligence measures * Furthermore , inspection 
of the correlation coefficients between measures of intelligence 
and creativity reveajred that the relationships between these 
measures were markedly reduced in Group B. Boersma and 0* Bryan 
concluded that under preconditions free from evaluation and ii^ 



a group-testing, format. 



posiuxoni 



the data support Wallach and Kogan's 



Waurd (1968) administered measures of divergent thinking to 
34 seven- and eight-year-olds in a pejnnissive context and without 
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time limits. Utilizing procedures of Wallach and KogaH (1965) , 
rapport was established on several days and only when the children 
were^^ady were they invited* to "play gairves." The "games" con- 
sisted of the Uses Test and a version of Wallach and Kogan's 
Pattern Meanings and were administered vmder conditions of^ 
liberal praise and encouragemesnt. . IJhile no direct' test was made 
of the importance of a permissive, assessment context, correla- 
tional data indicated^^that ideational, fluency was independent 
of an index of thinking defined by Block Designs, Object Assembly, 

and the Peabody Picture Vocabulary Test. A second study enploy- 

* 

ing 87 kindergattem children did not result in a clear separa- 

tion of the -intelligence . and c reativity TOeasureSnr — — 

The differential effects of assessfment contexts was the^ 
* ' * . 

subject of Sherwood's (1968) doctoral dissertation. Eighty sixth- 

grade boys were equally divided between two assessment contexts 

and administered Wallach-Kogan type tests calling for alternate 

uses of objects, instances of verbally specif ie<! class concepts, 

i ^ ^ ^ ? * ' * ' . • 

and possibli^ Imeanings of linear abstractions. In the test- ► 
oriented consEition the experimenter referred to the tasks as ^. 
-tests/ made references to timing, prominently displayed a stop- 
watch, and provided contextual remarks Consistent' with procedures 
associated with intelligence and achievement testing. In the 
other conditions, the experimenter introduced himself a? a person 
interested'^in determining what ^ames children were interested 
in, described the tasks as games, avoided any mehtion of time 
pressure, and in general induced a relaxed atmosphere. Tasks 
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were individually administered and time limits were not eini>loyed 
in either condition. Regardless of ^ assessment context ^ the , 
creativity measures we;?e substantially intercorrelated and ihde- 
pendent of the scores obtained on a g^oup administered Lorge- 
Thomdike Intelligence tes^^ Neither the restrictive nor the 
permissive assessment contexts effected ideational fluency* 

A highly related stx»dy "^{Kogan & Morgan, 1969), employed 52 
male and 52 female fifth grade children. " TIallach-Kogan tasks 

* * * c 

calling for the meaning of abstract patterns and the uses of 

\ X . ^ 

named objects were administfered to members of each sex\ One half 
of the. children completed the tasks under a test-like context 



while the remaining xditld^ TTSrked under a game-like context* , 
The farmer condition involved a presumed representative of the 
school superintendent who introduced *the tasks as ability tests 
and prominently displayed a clock for timing* The latter situa- 
tioh presented a presumed representative of a toy company who^ 
introduced the tasks as games* ' In contrast to the Sherwood study 
test administration occurred in the classroom and both conditions 
involved time limits. The predicted superit>rity of the gams^ike 
assessment context did not obtain; in fact^ the test-like context 
jf^sulted in significantly higher perfoxrmances for the number ^d 
uniqueness of responses in the case of alternate uses/ Results 
of the pattern meaning tasks and the spontaneous flpilibility 
measures did not result in any clear-cut differences. Sex^ 
anxiet;yr defensiveness^ and type of task had varied •effects of 
the creat^ivity rpeasures. Kogan and riorgan (1969) attributed 
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this discrepancy to the distinctive intrinsic properties of the 

* f 

two creativity tasks. T.husr the alternate-uses task, it was 
argued, facilitates the "proliferation of category exemplars," 
a condition which ^as Lot found in the experimental procedures 
of this study. P;resenting slides of abstract designs^ (pattern 
meanings) in three different positions would hardly lead to the 
type ^f manipulation of the test materials conducive to ideational 
fluency. Such a presentation would appear to inhibit both the 
fluenby and the uniqueness of responding. ^ 

An additional test of the Wallach-Kogaij hypothesis is 
reported in Edwards* doctoral dissertation (Edwards, 1970) ^ Two 
assessmeii^t contexts described by Edwards as permissive and non- 
permissive testing conditions wefe compared. (A more accurate 
description is an evaluated versus a non-evaluated condition.) 
Edwards administered the Uses Test to 131 urban sixth- grade 
pupill under the following conditions: a) the giving of grades 
vd« no grades; and b) individual vs. group administration of 
the task. The grades condition wal 'significantly associated 
with total, unique, and non-unique uses ^nd with longer on-tasK^ 
work times especially when .consfidered with the group condition. . 
The group condition resulted "in signif icamtly more no$-unique 
responses aiid total on-task performance. E^lwards not.ed that 
the group tefsiing conditiofi wa^ l^^s cumbersome and more typical 
of the cla$sroom environment. He also suggested that the longer 
work times associated with the group, condition .may have resulted 
from the [inherent anonynimity of this procedure and the absence 



"Aliotti , ' ^ . • 

of social pressure, as possible inhibiting factor of the individ- 

^v^l administration* * ' 

fi* issue somewhat related to assessment contexts has been 
reported by WArd (1969) • Ward observed that during creativity 
testing children o^ten scanned the immediate environment for *\ 
cues to possible problem solution. For example, v/hen asked to ^ 

.name .round things, children offered such instances as "door k^ob" 

and "wat<?h." The author has observed similar phenomena in a 

variety of creativity testing sessions and it may be considered 

a compa ^observation . On the basis of test performance on the 

Uses and Pattems^tests 53 nursery school children were divided^ 

into creative and uncreative subjects. Approximately two and 

^ • • * 

one half months later, half of each group were administered the 

Insteinces test (naming instances of round things, soft things, 

eind red things) in either a cue-poor or cue-rich environment. 

The cuerpoor condition consisted of a typically barren experi- 

mental room while children in the cue-rich environment were tested 

in a room containing a table with n\iroerous round, soft, and^ed ^ 

things and colored posters . The main effects of creativity level 

(p<.05) but not environment and intelligence were significant; 

However, previously identified creative performers were again 

creative performers (p<.05). A significant ihteractibn between 

creativity and environmental richness Jp<. 01) v;as obtained for 

fluency in naming instances. Ward suggested that one of the 

strategies of the* creative child was to scan the environment 

for task-relevant information. 
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Moh^m and Gvipta (1972) recently extended Ward* s (1969) 
study of the influence of cue-rich and cue-poor enyironment on ' 
creativity *tesii\ performance. Verbal Form B of the Torrance 
Tests of Creative Thinking waTs administered to 64 Canadian fif th- 
graders. The effects of environmentf (qjie-rich and cue-poor), / 
creativity level (high and low peer and teacher nominations) and 
intelligence (children above and below the mean) on creativity, 
test performance were investigated by a 2 x ^ x 2 anal^sbs of 
variance.. The main ef fep^s of environment arid creativity l^vel. 
were significant as well as the environment x creativity level 
interaction. The cue-rich environjneat\ resulted in a significantly 
higher mean on the combined creativity test criterion (134.40 
versus 87.15). The test ^rformance of the high-creative students 
was more positively influenced by the cue-rich environment than 
was the test performahce of the low-creative students. Mohan 
and Gupta have suggested that high-creative students use scanning . 

as an additional strategy in creative problem-solving. 

» • 

Researchers who have administered creativity tests in schools 
h^ve often observed that situational events precedi|r^ testing 
greatly influence performance. E^Jcind et al. (1970) examined 
this observation by administering Wallach-Kogan creativity €asks 
(Class Concepts, Alternate Uses, S,irailarities) to 32 children 
betwee^i the age3 of 5 and 12 under two conditions: once when 
they were involved tin cin "tininteresting** activity and a second 
tiroei when they were Wvolved. in an "interesting" activity. Leav- 
in^ an "uninterestkAg" iactivity prior to the administration of , 
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the creativity tasks ' resulted in significantly' higher scores 
than leaving an "interesting" actiJvity on gtll tasks (F = 51. .56, 



p<.01). The findings were consistent across age,)sex, and ^ X 
ethnicity variables. ^ i * - ^ 

This study underscores the importance of motivationai con- 
text effects on ^creativity test performance. Hot surprisingly 
similar da€a have been reported by Burt and Williamson (1962) 
and Zigler and Butterfdeld (1968) for other tests. Hb^^ever, 
creativity tests may be even nore sensitive to ditiiational events 
than traditional tests o^ intelligence and achievement since 
they require originality responding rather than practiced, over- 
learned responding. ♦ 

Aliotti (1969) investigated the^^effects of warm-up activi-^ 
ties on the verbal Creative thinking abilities of 96 Black first 
grad^ children. Two identical studies -were completed in two 
schools. A post test-only control group design was employed and 

» 

children w^re randonly assigned to each condition?^ On the first 
day children assigned to the Control situation were individually h 
administered Verbiil Form B of the Torrance Tests of Creative 
Thinking (Torrance, 1966) by a team of advanced graduate students. 
Meanwhile, children ^assigned, to Coridition Tv;o (Physical Warm-Up 
and Language-Arts Warm-Up) participated in an identical 40-minutef 
physical, non-verbal warm-up, str6sl^ing creative dramatics and 
.role playing*. To control fdr the interaction between the leader 
and his group, bath leaders switched groups mid-way through the; 
warm-up session. On the second day children assigned to Condition 
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Two were tested on the l^orrance tests while the children in 
Condition Three participated in a language-arts warm-up con- 
sisting of encouraging questions , verbal expression, and verbal 
association to concrete stimuli. Restults of the statistical 
analyses revealed no significant differences among the treatment _ 
means for the summed vert)al fluency, flexibility, and originality 
scores* / v 



Apparently, the standard administration procedures of the/ 
Torrance tests were" as effective aS special warm-up procedures 
in facilitating performance on verbal creativity tests. HoVever, 
there wais a suggestion t^a^ the warm-up activities facilitated 
test performance in the second school.' Experiipental subjects 
surpassed the performance of their control mates by approximately ' 
one-half of a standard deviation. The respective treatment means 

* ,4 

for the control, experimental one, cind experimental two condi- 
tions for fluency and originality v/ere 30.80, 39.64 ^ 43.9 5, and 
15.30, 24.21,- and 22.07. Two factors, large within- treatment 
variability and small sample sizes, app/irently mitigated ^against 
the possible rejection of the basic hypotheses. 

Nash (1971), ponducted a replication utilizing a similar 
desi^gn., Providing warAi-up Immediately prior t o testin g resulted 
in significantly higher scores for a group of disadvantaged first 
grade, childrea assessed on a figural f^rm of the Torremce Tests 
of Creative .Thinking . / ^ , , 

An exploratory ntudy by Hooper and Powell (1971) investigated 
the effect's of musical .warm-up on the figural elaboration and 
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originality scores of children and adults ♦ First arid third 

. *• ^ 
grade child^fen and graduate students were subjected* to the 

following cpnditions while completing the Torraii^e/ Picture 

Construction Task. Thr^e experiinents were conducted. Follow- 

^*\ing Ilachlis^ <1963, p. 99) Hooper and Powell investigated the 

iherits of absolute music which deals with musical patterns 

devoid of literary or pictoral connotations" and program music 

whicltli carries associations lying outside the rejalm of tone..." 

■ * I ' 

A seqond hypothesis compared participation (use of rhythm instru 

* / * 

ments to ac^^sjpany the fnusic) , motivation (request to listen 
carefully) , and enjoyment (request to listen %or enjoyment) 
conditions. Th^ final hypothesis contrasted a live condition, 
cm Operatic aria sung live with piano accompanin^entf wi^h the 
92une performance heard from a. tape recording. Each .subject was 
allowed ten mirtutes to work on the ta^k , except for th^l^hird 
grdders for the last'' hypothesis. A rank test was applied to 
test for significcince. * The absolute music condition resulted 

in higher elaboration sqpres at all grade levels and also for 

\ Ji ^ 

originality in the case of the third graders. ParCicipation- " 

resulted ih higher pe:^formance on the elaboration but not origi- 

nality. Finally, live musical performance stimulated greater 

figural elaboration and originality scores. ^ 

Despite design limitat^ions th6 stpdy is inte^sting for a • 

number of reasons. First, the warm-up effects were contiguous 

With the task performance. Secondly, treatment effects occurred 

across a wicl^ age span. . Finally^ a cross-model t^pe of warm-up 

> - • ' ' '133 - \, 
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ROLE OF INSTRUCTIONS / 

i ■ 

The effects of variations in- instruction upon test perform- 
2mce on individual and group tests is well known. As early as 
1957 Christensen found that in measuring creativity the word- 
ing, an! time limits significantly influenced performance. Some 
have interpreted these f inding§. as underscoring the ephemeral 
and artificial nature of creativity tests. It has been sug- 
gested that the cre^^ test perfoihtier is merely a glib or 
sophisticated tes^:4ker. What has not been recognized is' the 
fact that .sucn studies contribute to an understanding of the 
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relationships beti^een inputs and outputs in the creative process 
A second factor that has not been fully recognized is that- 
individuals must be motivated to think^^creatively^ Tiie mental 
energy expended in creative /thinJcing is substantially In the 

^development of the Torrance Tests of Creative Thinking (TTCT),. 
for example^ the author has been criticized for utilizing time 
limits and ^instructions which deliberately request creative 
thinking. What has not been recpgnized is the stibstantial re- 
search which attended to such questions during the development 
of these tests and th)e fact that they represent a considerable 
compromise between what could be consi^dered ideal and what is 
reasonable and feasible for use in schools. A study recently 
oonpleted at Ptjrdue University reinforces- this view. 

' ■ Van Mondfrans.^ et al. (1969) tested .the hypothesis that 

' different methods pf, administration of divergent thinking te'sts 
would yield creativity indifceji with quantitatively and, ^ 
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qualitatively diffexreiiit* characteristics. Pour different test- 
ing procedures were enployed in administering the TTCT to fifth, 

• ' *■ . 

eighithr and eleventh grade school student? • The first testing 

« *. . * 

procedure (ST) \cx>n9isted of the standard, timed testing pro- 
cedures described in the tests manual (N « 109). * Incub^^on 
(INC) , a second method of testing, was induced with 9 2d-minute 
session four days before the tests were administered Exa^tplea 
of creativity tasks were presented and |ubjects v;ere gi^^en a 



notebook and told to write ' unusual or clever ijieas as jthey 

occurred over the four-day period (N =, 90) . In the third method, 

take-home (TH) subjects were given the tests to keep for four 

days and told to work on them when. they wished (11 « 86). Finally, 

. a fourth method sought to^ reprodixCe in abbreviated .form a rielaxed, 

playful,* game-14;ke atmospl^re (WK) similar to t:hat despribed l>y 

Wallach arid Kogan's (1965) .study reported in Modes of Thinking in 

• Young Children fN = 77.)-< ' . " ' ' ^- .. 

in summarizing their results^ the following concl\isiohs of 

the researchers seem most pertinent to this review: 
* ' * . ' 

\ • • • The standard instructions (ST) for adminis- 
tering the Torrance Tests of Creative Thinking, * 
aacompared with the three other methods, result , . 
nTiigher- scores on the verbal tasks with the \ 
males performing relatively better than females 
The take (TH) condition resulted in high Qciores 
on the figural tasks than the other three 
methods of testing with female^ out-performing ^ 
'the males. * ^ . ' 

The relaxed, game-like atmosphere .condition 
(^^) did not produce 'a unitary set of crea- ^ 
tivity scores and the correlations o^. crea- 
tivity scores under this condition w3xh IQ 
were not Tower than, the ST condition. In 
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•" this , condition ^(yiK) the' mean performances 

of subjects were' lower' than in the other 

•'conditions .(p. 12) . ' _ 

/ * " ' COMPETITION 



It is not clear if , competition hks played a significanitC 
role in real life creative attainment. Many, eminently creative 
individuals appear to have high personal standards df excellence 
and the role of oompetition may be minimal. However, there have 
been occasions of intense competition among researchers. Empiri- 
cal studies of« competition have been studied in a variety of 



settings 



■ 'aC. part. of a series of siJudies at <fhe University of Minnesota; 
Torra^nce and kfishnaiah (1960) collared a set for competition '"^^ 
against a "wai^-up" experience in which children practiced on 
toy fire truck before being asked to think of ideas for improv- 
ing a toy dog^ There was a tendiency for children under the • 
competitive condition to surpass the childrep under the "warm-up" 
jconditions oa the criterion task,. Statistically significant 
results were obtained in the first, second, third, and fourth 
grades for fluency, flexibility, arid fluency and, flexibility, 
respectively. The investigators concluded that a "warm-up" 
experience compensates in part at least for lack of competition 
in the first four grades. , . . 

Competition., howevejr, had a debilitating effect on the test 
performartce of adolescents in a study by Adams (1968) % Adams 
investigates the relative efforts of three testing atmospheres 
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on the performance of niijth grade students on the spontaneous * 

' . s 

flexibility tests developed by Guilford (1952). Iitinediately 

preceding the administration of the post tests. Group One, the 
control group r received ^he stcindard instruction for the spon- 
taneous flexibility tests. Group Two was subjected to an addi- 
tional set of instructionjj^o foste^r competition. Group Three 
received verMd information which stressed the conditions of 
freedom from com^m^ition. Finally, Group Four was subjected to 
additional instructions stressing conditions of freedom from 
competition and open receptivity to ideas. Analysis of the 
data supported the expected order of^ihean performances: Group 
Four, 49.^75 (freedom from competition and open receptivity) 
highest performemce ; and Group Three 41.93 (freedom from competi- 
tion); ^d Group Two 31.. 98 (competition) lowest performemce . 
All differences were significemt at better than the, .05 level 
of confidence. * 

Raina (1971) reported two studies in India on the effect 
of competition on fluency and creativity, ^aina^and Chaturvedi 
(1968) and Raina (1960) demonstrated that con^tition affects 
ideational fluency and creativity' favorably., 

■• ' ■ ■ ' ■ ■ ■ 

Alone or in Grojaps? 

In recent years systematic investigations of the relative . 
effectiveness of group emd individual creative endeavors have 
received somewhat limited attention. The greatest impetus, for 
group thinking has qpke from the brainstorming technique developed 
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by Osbon^ (1963) and his associates. A basic strategy of brain* 
storming recommends that individual group menders spur each 
other on in creative ideation ancj "hitchhike" on one euiothers* 
ideas. In fact, Osbom (1961) has claimed that abotit a third 
of the ideas produced . in brainstorming are the result of "hitch** 
hiking." Similarly, W. J. J. Gordon (1^61) has maintained that , 
the synebtios method, a groiip technique which utilizes emalogies 

s 

to facilitate problem solution, is always superior to individual 
thinking. Groups are encouraged to engage in "irrational think-* 
ing" and to make the "strange, familiar £md the. familiar strange." 

Unfortunately, despite initial enthusiastic re^cjption of 
brainstorming throughout the 1950 's a study by Taylor and his 
associates in 1958 served to temper this enthusiasm, particularly 
in scientific circles. These researchers compared the number of 

unrepealed ideas generated by four individuals working alone 

< 

with those working in groups and found that individuals alone ' 
could solve problems better than groups could brainstorming. 
According to Taylor the group* conditions may have had the effect 
of channeling thinking in similar directions rather than facili-* 
tating variety aiid nonrepeated ideas*' 

Duhnette et al . (1963) reported results similar to those 
foiind by the Taylor study^ Research scientists and advertising 
personnel worked in four**m£m^ groups and alone on four problems 
utilizing su^^nded judgment. Individual productivity was found 
to be superior in the alone condition; in .fact, * 30^ percent 
greater in terms of quality, and without loss of quality. Among 
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the advertising pexisonnel group interaction actually appeared 
to inhibit performance. ' 

Bouchard (1971) investigated the roles of motivation, train- 
ing, and competition with a research study designed to assess 
the effects of these variables singly and in combination* Groups 
had either worked together previously on a variety of problems, 
or had only worked on the criterion task* Motivation v;as induced 
by having pairs of groups coitpete against each other for a^^j^ey 
prize* Finally, hi^h and low interpersonal effectiveness groups 
we're determined by personality test scores* Interestingly, 
Bouchard did not allow group members to interact spdntaneously 
but rather had each group member participate in ^a sequential 
manner* Mo major effects due to motivation, training, or group 
con^sition were found* Bouchard's results underscore the high 
probability that interaction effects v;ill obtain in studies of 
group production* s 

In all of these studies, however, the procedures for record- 
ing ide^ were prejudiced against the group conditions* None * 
of these investigators prOvVided for multiple recorders as in 
groups trained in brainstoxnrdng emd in experiments by Torramce 
(1970a). , • 

Dyadic Creativity '"■^>^ ~ 

Taking a *cue from accounts qf highly creative couples, 
Torrance (1970b) investigated the role of dyadic interaction in 
facilitating creativity* Five-year-old children and college 
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udents w^re administered four tasks from the TTCT. It was 
hypothesized that dyadic interaction would facilitate the pro- 
duction of original ideas among individuals. Twenty college 
students were assessed under the standatd conditions while twenty 
others were randomly assigned to dyads from 'the same population 
except that they were encouraged to "hitchhike" on one another's 
ideas but forbidden to repeat an idea produced by another. , Forty- 
six five-year-olds were simultaneously assessed under the same 
two^ conditions. The results of both studies indicated that 
originality of thjinking was facilitated by dyadic interactioh, 
but^the results, were stronger for the college students. 

Lat^r, Torrance (1971b) replicated the foregoing experiment 
in three college classes vith the same results with the addi- 
tiqpal finding of greater enjoyment in the dyadic condition. 

Towell (1970) replicated the initial styidy with five-i4ar- • 
old disadvantaged children with similar results, and also found 
that persistence, .as measured by length of time, was significantly 
greater in dyads thanl under standard conditions. Torrance (1969) 
had earlier also found evidence with five-year-old children that 
they were more willing to attempt difficult tasks when placed 

in pairs than when alone or before their entire class.. 

• . * , ^ *. , - 

Additionally, there is strong evidence to suggest that highly 

creative adults and children are independent thinkers (MacKinnon, 

1962; Torrance, 1959; Roe, 1952) and often are intensely involved 

in their work. There are a variety of instances, however, in 

which this independence in thirtking can be channeled into 

140 
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collaborative efforts. The highly creative individual^ however^ 
is often a minority of one and his new ideas nay be disparaged ^ 
and even ridiculed, 'in fact^ other group members may see ^o 
it that hi^ ideas do not receive seAous at,tention^ adoption or 
implementation. / Torrance (1962) has noted that parents and 
teachers often feel threatened by the ideas expressed by creative 
children. 

The individual proclivities of the creative individual would 
seem to be of primary in^rtance with respept to determining 
the relat^i^ effectiveness of individual or group thinking in 
creative production. A variety of personality by treatments 
interactions would be expected on the basis/ of past researches. 

TEACHERS, MENTORS AND PATRONS 

Ungxiestionably the Italian Renaissance would qualify as a 
period of extraordinary creative achievement. In* literature, 
paintiing,^ sculpture, architectuire, engineering,. .astronomy, and 
other areas, artisans ^of every p^suasion were busily engaged 
in creative behavior. Creative development among many citizens, 
particularly those who had demonstrated creative, potential,** was 
not left to chance. Ileiny of thesd creative individuals were 
sponsored by local governments and prinqipalities* Othej^s worked 
as apprenticed artisems. under trvily outstandina teachers i The 
powerful delledici family of Flo|fehce provides an excellent example 
of the role of a patron ii\ the creative development of the 
individual. Even the most casual visi^tor to Florence is 
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overwhelmed with the amount of creative productivity which is 

evident in this city. ' ' - 

ft 

The proposition that creative development can be enhanced ^ 
by individuals and institutions who function actively in support 
of creative behavior continues to be lauded. In discussing the 
role of outstanding teachers and their import for creativity 
in the sciences^ Wiesner (1965) offered* the following rpcommen- 



dation : 



The only time-^tested formula for carrying out^ 
this process is that of associating the pro-^ 
spective scientist with a person who ,has 
demonstrated both the creative c^bility and 
the capacity to transfer his spirit to 
youngsters (p. 531). 



A recent dfeimple 6f ' this . formula was reported in, the January 

* ' '* ' " 

lb, 1972 issue of Newsweek magazine. j\t age 18, Hunter Nicholas^ 

pre^hte4 a research paper, "Tlie Effects of fixpeir'iinental Irradia- 

tion on the Anti~6acterial Defense System of the Lxmg," at & 

meeting of clinical researchers and thus Ibecaume the^irst pre- 

college student to present an original paper to this group, 

Nicholas* ittentor, Gary Huber^ chief of Harvard University's i 

pulmonary unit at the Channing laboratory for Infectious Diseases 

recognized the severe limitation of conventional medical educa- 

tion cmd the unrecogfnized potential of young minds. 
• * 

It/s -a crazy way to train people • You usually 
put them into a lock step of leeuming by role \ 
during ^hat ought. to be their most crea^ivte 
* • period. , • / A 

\ 

It 4s Hub€^r's contention that "high school students can do 
useful r original research / even though their overall knowledge 



Aliotti - . : 2^ . 

of medicine may be limited." Huber ' s "notions are still viewed 
as revolutionary despite JablonSki*s (In Taylor, 1964)' documen- 
tation of the creative' research performance of public school 
children. ■ ♦ ^ 

Witt (1968, 1971) initiated an experiment in New Havef}, 
Connecticut, in 19 6 5. which is continuing to this date. The role 
of mentors was instrximental in the creative development of the 
participant of tliis experiment. Sixteen lower-class Black child- 

ren from the second through, fourth grade of a gheftto were identi- 

" ' *■ » 

,fied solely on the basis *of Torrance tests and a test by Witt. 
Of the tweive who have continued with the program all have 
demonstrated outatanding creative achievement in such ^elds 
as music, art, science, and .Writing, In addition to.provi^ng 
for their families, thQ progreun provided these students with 
lessons in art^ mui^ic, ballet, and pther areas with outstanding 
teachers in the community. ' ' ^ 

MENTAL MSCIPLINE * 

Unfortunately, too often there has. been a lack of recogni- 
tion of the importance of mental dis<?ipline and the tremendous 
mental energy which accon^^anies the Icing term commitment to a 
creative endeavor. Frank Barron j(196l, p. 9); for exan5)le, has 
contended that creativity requires an ihdividual who is "willing 
to stak^ his life on the meaning of hi^ work." Pavlov reportedly' 
remarked that to carry on the work of creativity requires a 
"dedicated character." • ■ 
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' Unfortiinately, interest in creativity has also spawned 

* * J 

so^e erroneous ^^^posi^tiohs concerning the creative situation. 
It has been suggested, for example, th^at a danger exists in . 
extolling creativity to the detriment of mental discipline and 
mastery of subject matter (Kneller, 1065). Such a suggestion 
would appear to deny the rather well ,do4umented fact that ere- 
ativity is contingent, and in fact, highly dependent upon mental 
discipline and mastery of subject matter. MacKinnon (1962, p. 
493) has observed that discipline and sel^-control are necessary. 

Historically, there has been consi|der^le warrant for this 
view. While a good fund of infqrmation* is not sufficient ,in 
and of itself, it is a necessary prerequisite *f or creative idea- 
tion. Brain (1948). for example, hcts asserted that the genius 

t- f 

excels ofdin^sy men by virtue of the richness of his schemata 

or fund of information. Few of these assumptions, however, have 

' , ^ • J ' . . 

been tested empirically. ^Ward's (1969) study on cue-rich environ 

/ ^ , 

ments, howeveij^, would lend tsmgential support for this hypothesis 
Additional research sup^rting this viev; would help to dispel 
some of the awe ancl deference associated with creati^ produc- 
ti^vity. It is quite possible, for example, to be the expert in 
a particular fiel4. and\ engage in considercd^le original research. 

Long. Problems ( ' 



/ 



^ ^Torrance (1965; p. 296) j^tates that almost all of the prob- 
lems school children are confronted with require only a few 
minutes to solve. Despite th^ introduction of core curricula, 

\ ■ ■' ■ . 
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team teaching, and individual study, there is little eviSence 

to suggest that this situation has '^improved significantly. As 

• a 

^ i 

^afly as 1922 some educators recognized the yalue of long prob- 
lems. Ilany problems may require a lifetime in prder tc5 unlock ^ 
a solution. Boraas (1922, pp. 193**195) offered nine reasons 



for stimulating children to think abo^t long^^^pblems . Break- 
ing up big problems into 'smaller problems, opportunities for 
cooperative thinking, resblving confi|.icts of interest, suspension 
of judgment \7hile the datW^a^ inconplete, and the accumulation 
of data under realistic conditions were among the reasons Boraas 
offered for stimulating children to think about long problems. 

In working qn a problem solution the creative person is 
likely to experience periods of both high and low levels^ of 
productivity. He may need to "regroup his forces," make ?m all ^ 
out effort, and .maintain cm optimism in^the midst of abrnij^ant 
failures. Thomas Edison, for example, was ^hXe early in hi^ 
career^ to TCduce his daily sleeping time to ^iv6 hoiM|. ^ His 
attempt to find a citable filament for the first eleilj^ric light 



bulb despite hundreds of failures is evidence for his Hiinswerving 
and tenacious commitment to this problem* ' - 



S,ustain6d Effort 

The creative individual is often subject to personal i^ntra** 
psychic states that in^air his efficiency. S<bme researchers 
have considered these to b^. particular, to the cxea^ve situation. 
Gowan (1968) has suggested that la "post partum" depression 
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sometime^, occurs among creatj.ve individuals after creative but 
* » 

more mundane occurrences such as giving a public address. **Gowan 



contends that at such a time the creative individual may feel 
that "the best has gone out of one" and that he is "spent."' 
Gowan has offered some suggestions for^ managing the "post partum 
deptession. First, this aspect of the creative situation should 
be v^ew^d as normal and not pathological. /6ecoi>dly, descents 
from a peak creative experience axe, ^infact, likely to be 
disappointing. However # he suggests that the subsequent moodi- 
ness provides an acceptable manner of resolving the temporary 
loss of pleasure. Gowem also observed that creative behavior 
' is not limited or spent once, used, that a rest is natural after 
a .creative effort, cind that ssiciety may not ^it first value the 
creative product. *^ , 



0 



\ - ^l^y DETERMINANTS 

Contemporary personfility theorists place an inportant 

* : ^' 

value on the quality of one*s childhood as a major detenoinant . 
of personality development euid life style* In particular, the 
study of family determinants has figured prominently in re- 
searchers' attempts to understemd the creative personality £gid 
his creative thinking. Such basic consideration of%t«e individ- 
ual's personality make-up may be viewed as relatively stable 
phenomena whose effects may operate long after the experience* 
of childhood and the immediacy of family have passed. 

Studies of the family relationships of the creative ind(ivid 
ual have consisted of three basic research strategies. The 
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£irst# £or example, consists of obtaining correlational data . 
betweea child-rearing practices and creativity test scores. 
The second technique, which has been used less frequently^ in- 
volves retrospective accouf)ts of family determinemts by adults 
distinguished by creative attainment (Roe, 1952; MacKinnon, 
1962) . Other researchers have surveyed autobiogr^^phical and 
biographical materials ^^d included detailed accounts of. the 
childhood and family life creatively eminent individuals 
(Goertzel and Goertzel, 1962);j flj^nally, Calvin Taylo^^ and his 
associates at the University of Utah (Taylor & Ellison, 1967) 
have employed biographical infdrmation to predict various cri- 
terion measures of successful £)erformance and at:tainments in' 
science. The Biographical Inventory (BI) typic^tlly contains a 
wide variety of questions about childhood activities, experiences, 
sources of derived satisfactions and dissatisfactions,, descrip-* ' 
tipns of the subjects, parents, and the like. Using this purely ^ 
empirical approach, for example, Taylor and Ellison (1967) hav^ * 
reported an average cross validity coefficient of .55 in pre- 
dieting an official overall rating criterion of scientific 
productivity. ^ 

Parent-i^ild relationships have been found to be associated 
with performance on creativity tests. Getzels and. Jackson (1962) , 
for exanple, fotuid that parents of less cr6ati\^ adolescents 
tended to be more vigilant cmd critic^ of their children than 
the parents of the more creative adolescents ^ 



i 



Uichols (1964) assessed the child-rearing attitudes of th 
mQthers of 79^ male and 450 female high school seniors with th^ 
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P£^reflt;al Attitude Research Iristrument. Authoritarian child- 
tearing attitudes of .the mothers were negatively correlated, to 
measures of. dreatiyity and originality of their children, but 
positively correlated to academic performance. Ueisburg and 

• ^ ; 

Springer (1961) studied the personality and family patterns of * 
highly creative preadoleseents identified by the Torrance tests. 
The family units were found not to be overly close and not overly 
dependent upon one another for support* In addition, titiey.were 
more likely to explbe^ss strong feelings openly* •/ 

Orinstein (1961) investigated the ^mother's parental childr' 

rearing attitudes and creativity in young children* Forty-five 

\ « 

mothers completed the Parental Attitude Reaearcji Instrument (PARI), 
The -Block Scale, Edwards' Social Desirability Scale, and a 
Personal Data Sheet* A measure of the creativity level of their 
second grade children was obtained v;ith the Creativity Rating 
Scale, which assessed vefrbal (story telling) and nonverbal (clay) 
free expression* significant positive cofr^lations were found 
between restrictiveness and hostility on the PARI and creativity 
on the clay productions* , Total creativity V^s also positively 
and significantly correlated with restrictiveness on the PARI* 

. Dfeyer .and Wells (19661 studied the relationship be^een 

I 

parental values and. controls and creativity in their children* 
A questionnaire^ dealing with spousal relationships was adminis-* 
teredo to the parents of 24 nursery school children enrolled in 
a university laboratory school* The Ask^ahd-Guess Test, Product 
Improvement, and Picture Construction Tests from tlie Ilinnesota ^ 
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Tests of Creative Thinking v;ere used to differentiate high and 
low creative children. Parents of the more creative children 
showed significantly more role tension. That is^ they v;ere rapre 
likely to report negative characteristics in themselves and 
their spouse. Moreover ^ they showed less consensus" in family 
matters r suggesting a reinforcing of independence in thought and 
-action r a characteristic of the creative child. Interestingly r 
the mothers of the creative children were less concerned with a 
/place in the community and corapaniooship and more concerned with 
everyday interests and emotional security. Despite the small 
sample size the study is provocative and should be replicated. 

Capitalizing on the known differences in t;he .degree to which 
Indian and American society eicpect normative confoinnity of 
children r Straus and Straus (1968) tested the hypothesis that 
children's creativity varied acco.rding tp the degree to which 
the child's role in the family requires conformity.* Famili 



with male children and families with f6m€^le children fleeted 

from parts of Minneapolis and iBombay were required to figure 

out how to play a geime employing^alle and pushers. A Light 

panel * provided feedback as tOv the correctness of the i'deas offered 

by each faculty member. This "creativity protocol ws^^ then 

scored for fluency and flexibility after the scoring system 

• « 

developed by tJils<^^ Guilford^ and Christensen. In general ^ the 
scores of the American children were significantly higher than 
thos^ of the Bombay children and the scores of males v;ere signifi- 
cantly higher than the females. The authors interpreted the 
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results as "supjjorting the theory wl^ich holds, that for a person 
to conform creatively he must be in a situation where original- 
ity, independence, or nonconformity "are permitted by the roles 

♦ * 

of the culture and by previous learning (p. 32)." 

With respect to sex differences, the authors interpret the 
lesser sex differences round .in the American samples as a 
reflection of the greater freedom and individuality permitted 
girl3 .in American society.; However r one could also argue that 
males had available to them a larger repertoire of experiences 
involving games .where objects are propelled by various objects. 

Classroom and Climate Variables 

To what 'extent does classroom environment or school islim^te 
effect creative expression? Torrance (1972) reviex^d some 24 ^ 
studies of teacher-*classroom and climate variables concerned 
with children of all educational . levels. The creative thinking 
abilities of teachers have not been shown to be associated v/ith 
similar abilities among qhildren in their classrooms. -Torra^nce 
concluded that studies' involving teacher-classroom and climate 
variable^ have not been s'uccessful in their attempts to teach 
creative, thinking. Perhaps a clue to understanding this dilemma 
is ^ound iifi' th6 shallow nature of many studies. study at 
Pvirdue University (ShiVely et al . , 1971) , for example, contrasted 
two creativity instructional programs: the Purdue. Creativity 
Training Program and the Productive Training Program, high an,d_ 
low teacher creativity as measured, by the Torrance Tests, and a 
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discussion and jnondiscussion situation* A pre and post tes^ 
control design was employed with pretest creativity ine^asures 
as tioVariates. In such research designs three-v;ay interactions 
often obtain making interpretation difficililt, if not confounded. 
The results of this study are typical. Interactions v^ere re^ 
ported for each creativity variable measured. Classrooms of 
nonparticipaltling teachers did as well as or better than class- 
rooms of cjreative teacher^ ^ .the criteriop measures. 

In addition to questionably research designs^ studies of 
teacher-classroom dnd climate variables have no't ^ceived the 

support they deserve. "Torrcmce (1972), for example ^ observed 

. ; ' . ■ ' 'I 

that most of these have been doctoral studies lacking a strong 

* \ ■ 

commitment frc^nt the school systems involved. Studies involving 
highly competent and seasoned individuals and in-service leader- 



ship have ' resulted in more promising findings (£oar, 1968; Clark 
and Trowbridge, 19714 and Witchell, "l967, 1971). * 

In-service Education Programs ^ " ; 

An in-service education program was utilised by the school 
personnel of the Goleta Union School District of CalifonvLa 
(prowh, 1968; Ilitchell, 1971). This, project involved a s^dy 
of creativity as a psychological process, a personalization of 
the creativity concept v;ith a focus .on the development of a 
climate of psychological security, and a reintroduction of the 
first strategy It i.e. , creativity as a psychological process.^^ 
Itocm visitations, development of problem solving skills, and 
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explorations and self-evaluations relating to the creative 
process^ sensitivity to students and colleagues, and the like, 
plus weekend retreats constituted some of the activities^ of 
the in-sejrvice programs. Based on these strategies Mitchell 
(1967) found that in-service programs facilitated the creative 
thinking abilities of elementary school children. Boys and . . 
j0irls in grades four, five, and six shoued significant gains on 
the TTCT over their controlmates as determined by an "analysis 
, of CO variance. 

" Teacher Self-Concepts 

y Tro\/bridge (1970) and Clark and Trowl^idge (1971) have rer 
ported data which suggests that teacher self^concept may be 
related to creative thinking in the classroom. The context of 
the study was an in-service teacher education program. Among 
a sample of .292 elementairy teachers and 47 secondary teachers 
who participated in the progreun substantial correlations obtained 
betv/een teacher's self -concept (Tennesfroe Self-Concept Scale , 
Pitts, 1965) and the proportion ti|f class time spent on the 
operations of divergent thinking (44.38), evaluative thinking 
(.51, .47), m^mojry and cognition (-.40, -.47), convergent think- 

ing (-.21, -.22) and routine (-.39, -.40). 

«" . ^ * 
Contrasted Classroom Climates 

It has been statqd by some educators that despite consider- 
able efforts school classrooms in the United States are more 
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si^ndlar th^n dissimilar. Uniformity of curricula, texts*, state 
laws; and the like mitigate against variety of teaching ap- 
proaches • ■ . 

Somewhat different circumstances have prevailed in other 
coxintries* Haddon and Lytton " (1968) contrasted the creative 
thin]^ing performances of eleven and twelve year olds from Formal 
and Informal primary schools in England. The* Formal schools 
I repr^ented traditional schools which placed more emphasis on 
9onvergent thinking and learning frqm ^authority. In contrast , 
the Informal or progressive schools placed more Qmphasis .upon 
self-initiated learning and creative activities • Some 211 
children^ matched for verbal reasoning quotient r in t\70 Formal 
and two Informal schools were contrasjted, A test battery v;hich 
included figural and verbal creativity tasks after Torrance 
(1962) and a sociometric instrument were administered to the 
children within a few days of completing their primary education. 
Test results confirmed the main hypothesis of significantly 
higher scores being obtained from children in the Informal 
schools. Five of the six tasks were significant at the .05 
level of confidence or better while the sixth task demonstrated 
results consistent with the main hypothesis. Lytton arid Cotton 
(1969) , however, were not able to replicate these findings at 
the secondary level, nevertheless^ the results of the Haddon* 
and Lytton (1968) study are distinguished by the clarity 'of 
the superiority of children from the Infbrmal schools.* 
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fc SOriE NEEDED RESEARCH 

. % 

In reviewing the short and long term chsiracteristics of 
the creative situation one is struck by the ' divergence of 
opinion regardihg what nay be called the "plasticity" 6t the 
creative process-- the extent to v/hich situational factors can* 
jplay ah important role in infVibiting or facilitating creative 
behavior. There has. existed, particularly in the public's 
mind, the view that the^ creative process is^ inscrutable, ephe- 
, nveral, and impossible tp know* Unfortunately, this has served 
to ;linpiede the acquisition of knowledge regarding creative 

' • * * / 

behavior* It iias been viewed by mariy as a gift from on high 
which is necessarily undefinable. This may be likened to the 
view of "genius" which prevailed before the Terman studies. 

At the other extreimer some researchers have speculated 
much beyond their data bas^ concerning what we ma^ kno\; with 
any certainty regarding the facilitation ox inhibition of 
creative thinking* JClearly, if anything is evident regarding' 
"truly creative behavior it is that it is indeed_xare. By defi 
hition this is to be expected. For example, if we were to 
assume a trait theory approach to understanding the creative 
ii)dividuals we woAd ' exp^Pt that they v;ould all be relatively 
high oh such traits* as , independence i© thinking, openness/ 
originality of thought, etc. The way they'v;ill be different 
emd unique will far outweigh their commonalities. Conversely, 
it is equally evident that" individuals can be taught or moti- 
vated to behave more creatively in their lives, that is, to * 
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significantly increase the operant level of their o\m personal 
creative behavior ♦ ^ ' ^ * 

Assessment Contexts 

V spurred on by Wallach and Kogan's study on assessment 

contexts (1965) a number of researchers conducted experiments 

to test two related hypotheses* The first suggested that 

creative p62fformance would he higher xmder a relaxed, playful 

atmosphere* The second suggested that correlations of creativ- 
» * 

ity scores obtained under these conditions would be orthogonal 
to traditiqnal measures of intelligence and achievement* In 
retrospect it appears that important varisd^les .were 'being in- 
vestigated for the wrong reasons # that is, to increase test 
performances and reduce correlations wit;|i IQ measures « The 
emphasis on playfulness at the expense of considerations of 
mental energy expended has fostered, an additional error which 
has confounded this area of research* 

The study by Ward (1969) suggests that research concerning 
environmental stimuli may provide some important clues as to 
how the creator and his environment interact during the creative 
process* Additional research concerning the genesis of creative 
idea& is called for* . . ^ 

Sequence and Transfer 

Definitive experiments need to be conducted which would 
take into account the sequence or order effects of creative . 
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thinking abilities in various school curriculums;- Specifically^ 
what is the transfer value of various kinds and g^uences of , 
training in creative thinking abilities emd what particular 
aspects of the school curriculum are Effected? As Guilford 
(1971) hag suggested crea|:ive thinking skills may have more 
potency for learning at various points in time. F^w researchers 
have addressed themselves in a systematic fashion to either 
the short or long term effects of transfer to^sdhool curricula. ^ 
Guilford and Torrance^ however^ caution researchers not to ex- 
p^ct transfer effects in view of the. usual absence of require- 
ments for creative thinking in th& assessment of achievement. 

, Higher Contrast Groups . 



There is considerable need for in-^epth analysis of tne 
creative thinking abilities of selected sub-groups. MacKinnon's 
work with creative adults and Torrance's studies of pupils 
attending laboratory schools at the University of r4inne3ota 
represent notable examples'. Such researches are expensive 
undertakings. However^ a viable and necessary, alternative is 
to investigate naturally occurring groups representing unique- 
ness' in themselves. For exan^l^, researchers might investigate 
the creative" thinking ^ilities of Transcendental Meditation 
Societies. Jlany such natural group^ exist today on college and 
\^ university qampuses. Exciting research possibilities should 
obtain. However, since these groups attract individuals v;ho 
are more likely to reflect characteristics associated v;ith the 
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creative individual, care- must be taken to obtain adequate 
control, groups. A potent^ial control group might comprise pro- 
ponents of '^bio- feedback." , - ^ . 

Dyadic Creativity 'and Affect 

• ,• . . • • ' 

Stud.ies by Torrance (1971) on dyadic creativity suggest 
that important insights can be gained concerning crea,tive pro- 
cesses by investigating the. role of groupings. Torrance has 
reported that in contrast to individual test administrations 
when subjects were placed in dyads, their creative test perform- 
ance cind task enjoyment increased. In fact, affect variables 
may prove to be highly relevant short ternj characteristics which 
affect creative performance. Research which would undertake a 
systematic manipulation of affect variable is indicated. 

Sex Differences * • . 

-J. 

A number of questions remain concerning the .differential 
effects of cross-sex identification patterns in men and women 
and what their implications might be for cr^tive develonraent. 
The zietqeist appears to be supportive of studies in thi(s area. 
The maj6rity of studies have concerned males cind relatively 
little is known about cross-sox identification in females an*d 
its in^licatioxl for their creative development. Helson*s rer 
sea^h (1966, 1967, 1968) has provided one of the few but signif- 
icant contributions ' in this are,a. Intensive studies of the 
creative development of males and females is needed. Researchers 
would do well to examine sex differences systematically rather 
than as a post-hoc afterthought. 

ERIC ' . • 
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" VI • The Assessment of Creativity 

• Donald J. Tref finger 
• Departinent of Educational Psychology 
and Measurement 
^ UniVersity of Kansas 

Although the volt^me of literature on creativity has increased 

^ > 

very rapidly during the past 20 years, it is blear that jnany 
difficxilt problems remain unsolved. Central among the ^difficul- 
ties -7 perhaps because of its pervasiveness — is tjie issue of 
the assessment of creativity. How will we recognize creativity? 
Can we identify c^ative behavior and potenttial with sqiy confi- 
dence and accuracy? By what stcindards will individual or group 
differences be described, or ^e effects of training programs , 

docximented? These are questions which,* in their simplest form, 

' * ' . ' 

say: "How can creativity be assessed?" 

* There are three initial. assiampl:ions which will be stated* 
The first two concern preliminary assuxrqptions about ho^ the term 
creativity will be used, and the third involves the tepn assess- 
ment* ^ ' - , 

Treffinger, Renzulli, and Feldhusen (1971', p* 105) stated 
the first two assun^tions briefly: ' 

The first is that certain unique psycho- 
logical processes, referred to as "creativity," 
do- in fact exist in man^s repertoire of be- 
haviors, although in our investigation of 
those behaviors, we may have merely scratched 
the surface. The second assumption is that ^ 
creative process is complex, or multidimen- 
sional, in nature* 
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ThQ^ third is that "assessment" should pe taken to mean 
any procedure wjiich attempts to provide an objective descriptipn 
of a person's creative behavior or pptential. Th^re is, in thAs 
view, an emphasis on the role of measurement in psychplogical 
assessment, but the reader should not conclude that the paper 
will therefore be concerned only with "tests" of creativity. 
Assessment will be used, therefore, to describe the broad domain 
("recognizing creativity") . Measurement will refer to specific 
procedures and techniques employed by the psychologist in assess^ 
ing creativity. Testing is one such specific procedure. 

In dealing with psychological assessment, three general 
categories will be used: validity, reliability, and usability. 
The paper will , be orgemized into three' sections ,^ each correapond^ 
ing to one of these categories. In each section, th^ foljiowing 
topics will be considered: recent literature, theoretical 
problems, methodological problems, summary of implications 
for research needs. . \' 

This paper will not attempt to review exhaustively the 
literature pertaining to the controversies surrounding the 
adequacy of specific, existing iiests of creativity, siich a^ 
the Guilford tests, the torrance tests, or the Bemote. Associates 
Test, since several other recent papers have. CQn4ucted partiaJL . 
reviews of a number of tests* (Tryk, 1968; Delias and Geier, * 
1970; Crockenberg, 1972). Nor will this paper attempt to 
catalogue existing published and unpublished "tests" of creativ- 
ity, since a similar project has recently been reported in the 
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JotHmal ot Great i^^^^ehavior (seat 1968, volum^ 2, number 3; 
1971, volvme- 5, nii^jears 2 ^d3>. . . , . 

„ ■■ ' : „ . I" 

4;/- Validity . , 



Of the sevei?ai coacems in assesain/ creativity, perhaps 
none is norifimportantif.'njore \irgent, but also .ttore complex, 
. than validity * ' The quesl^ion of whether ',op^ not Some roe'^sure of 
cre^itivity "really," taps something that' is gei^uihely "creativity" 
is probably the forerooat. concern of the researcher as well as 
the general 'audiehce... No psychological, procedure, regardless'' 
of its stability, consistency, or ease and economy of Use, is 
of much value junless there is "spme linequivocal evidence for i;ts 
validity. Uo matter how wefl^. a test' measvires something it is ^ 
not useful until we can be reasonably (and scientifically)* con-^ 
fident that tjie "something" .-is reailly what we were i^tere^ted in. 
' It is custSroary amir^ ^syxShologists to describe three 

* / ' 1 ■ » ■ • * \ 

general, ways in wMch. the validity. of a t^st can b*e documented'. 
Wese are: content D^alidity, criteripn'-rj^latad ^lalidity, and 
construct ' validity . /Brief definition^ of. each ipay. be useful? 

the following .are from finastasi (196a) s . . 

. •■ ,. ■ , . " - . :■ ■■ : : ' . • 

* \ ' content validity . J "The . systematic examination of the test 

content ttt. determine. whether. it <Jovers a representative sample 
Df^e ^li^vibf domain -t^^© measured'^ (p. 100) . , 
" cH^terion-related validity indicates "the effectiveness, 
of a tfest in predicting an individual's 'behavior in-*igpscif^ed 
.situation^" (jj^. .105) » . The .critjairion may be an immediate 
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criterion, in which case we usually discuss "concurrent validity, 
or a long-term criterion, in which case we discuss "predictive** 

validity* • , / 

, - ' 

Construct validity involves the extent to which a test may 
be* shown to measure a th^oreticcil construct or trait; %t requires 
th6. gradual accuxmilation of information from a variety of sources. 

Many theoretical and methodological problems 'confront the 
creativity researcher in each of these three areas? thus, each 
area will be considered separately. ^ 

Content -Validity ^ / ; t 

. Theoretical Issues . Although traditionally associated with 

the measurement of achievement, problems of content validity. 

also confront the creativity researcher. In or<Jer to argue for 

content validity, it is necessary to* present evidence that one's 

test or assessment procedure. samples in a, representative manner 

the domain* of concern. In measuring creativity, we are con- s 

fronted immediatedy with' a major problem: what is the universe 

from which we must sample? Without: an adequately defined universe 

within which to saitqple, it seems virtually impossible to establish 

content validity for a creativity measure. Torrance (19jS6,* p. 23) 

* 

contencled: . . 



..•w (It) would be ridiculous even to try * 
to develop a comprehensive battery of tests, 
. of creative thinking that would san5)le any 
kind of universe. of creative thinking abili- 
ties. The author does not now believe that *I 
anyone ban now specify the number and rangie • 
of test tasks necessary to give a conq3lete or 
even an adeqqate assessment of a person's. . 
potentialities for creative behavior. 



my 



4 f 



Tref finger 5 

Xher^ are several^/^ieoretical problems which have to do 
with the difficulty of establishing content validity for cre- 
ativity measures. Tref finger ^ Renzulli^ and Feldhusen (1971) 
contended that 3) major problem is • that there is no single , . , 
genercdly-accepted theory of creativity which serves to unify 
or direct efforts at specifying assessment procedures . 

In viewing the problem of content validity of creativity 

measures, another related issue concerns the conplexity of 

creativity as a psychological constructs .Does creativity rep;re- 

♦ 

sent a unitary psychological constsruct, cdn^irise^ of a specific 
set of basic aptitudes and. traits which are commoxi across a * 
variety of creative expressions? Or axe there "many creativities" 
each con^rised of a unique structure of aptitudes emd traits? In 
the first case, the problem ot establishing content validity 
focuses upon the adequacy with which we can define, and saxrple, 
th<3 basic aptitudes and tradts (cf • , Guilfbrd, 1971). In the 
latter case, hdwever^ the general term "creativity" may have 
actually been misleading, in that we have atteiT?>ted to ^define 
and*&ample one universe rather than several (cf«, Ausubel, 1963} 
Wallach and Kogan, 1965; Wallach, 1968) • 

It is possible that creativity may represent such a complex 
human phenomenon that we may never ^e able td* represent it 
adequately as a single,- unidimensional operational variable,^ 
or even as a small set of operations. For example, although 
Torrance (1966) has attempteci to sample a wide range of creativ^e 
abilities in his tests,^ ^reported that he "would be>the first 
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to admit, however, that these test tasks do not santple the 
entire universe of creative abilities" (1966, p. 24). There . 
remains a clear challenge for, conten^Kjrary students of creativ- 
ity: to engage in significant the<^etical work which may lead 
to improvements in our ability to define the universe of creative 
abilities, ahd siibsequently to sanple.that imiverse more effec- 
'tively in new measures. 

Methodological Problems . Several methodological problems in 
measuring creativity are also related to the question of content 
vaMdity. Covington (in press) argued that, in pur atten5>t8 to 
<^elop measures of creativity that "fit" well into established 

♦ 

psychometric approaches, we have often sacrificed soine of the 
" essential attributes of the creative. act. He described several* 
ways in which traditional psychometric techniques would seem 
to be .urisuitable for assessing creativity, including s 

1. , Although the creative process is usually thought to 
* involve deep personal commitment and involvement in a problem, 
traditional measurement . procedures often rely on artificial,, 
highly contrived situations. The test tasks do not often reseitible 
^the kinds of, real {>roblem3 in which a creative person might 
bectome involved. 
_ ' 2. Rather than allowing intense involvement in a single 
problem over a substantial period of time, conventional proce- 
dures usually involved timed, speeded performance on a large 
number of discrete items. ^ 
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3. Although creative responses may not lend themselves to 
precise, objective evaluation r conventional measurement approaches 

> stress standardized scoi^ing procedures. 

4. Conventional tests frequently stress unique r specific 
abilities^ whereas the creative prpcess involves the coordination, 
management, or integration of such abilities. 

5. In conventional test situations, directions are clear 
and straightforward, whereas real problems which confront the 
creative thinker ar6 coir5>lex, and are not usually well-ordered 
or defined for the person. 

Guilford (1971) has also warned of common misconceptions 
that must be avoided in studying creative talent. He observed 
that creativity^ has too often been associated only with "divergent 
thinking," although he has argued strongly that many other apti- 

• • • 

,tude a and* traits are involved. The clear implication is that 
any operational definition of creativity which is restricted to 
divergent thinking cannot be content valid, since it is known 
to sample only a smkll portion of the abilities which contribute 
to creative talent. In addition, Guilford (1971) urged caution 
in modifying the tiridng, format, and directions of aptitude 
measures, in that such changes have common])/ been~shown to 
influence the nature of the aptitudes being measured. . This sug- 
gests clearly that, in order to saii5>le accurately *a particular' 
part of the xmiverse of^creative abilities, we must be cautious 
about' the selection and use of test tasks. It also raises serious 
questions about the comparability, and perhajps directly about 

/ . 
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the content validity, of studies in which experimenters do not 
report carefully the tasks selected, or in which tasks vary 
from study to study or are modified in some way by the experi- 
menter. 

Criterion-related Validity 

Theoretical Issues , The greatest/ single problem in estab- 
lishing criterion-related validity (either concurrent or pre- 
dictive ) is, of course, the selection of criteria. What are the 
external criteria against which measures pf creativity may be 
validated? 

There is, of course, great concern about the identification 

of acceptable criteria against which measures of creativity may 

be validated. This concern is not new; indeed^ as one reads ' 

through the reports of many of the pioneering Utah conferences 

on creativity (Taylor, 1964ab) , the striking impression created 

is that we still have with us, almost a decade later, thq same 

fundamental problems with which the conference researchers 

grappled. Brogdeh and Sprecher (1964) , in their essay on 

criteria for creativity, raised many still-familiar concerns: 

product-process distinctions; difficulties of identifying re- 

« 

liable criteria; problems of generalization and control variables. 

Much current work has suffered because our theoretical 

understanding of the. nature of creativity has been t^o limited. 

As Tref finger, Renzulli, and Feldhusen (1971) contended: 

Many researchers have -tended, on the one 
, hcind, to view creativity entirely as a cogni- 

tive process, or, on the other hand, entirely 
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A ■ 

as a con^lex set of personality traits* 
The former have tended to ignore the pos- 
sibility that there may be an affective 
component to creativity, and the latter ^ 
ha>ye tended to overlook the importance of 
underlying cognitive etbilities ♦ ♦ ♦ It is 
most likely, however, that a valid assess- 
ment procedure would, of necessity, consider 
both components* (p,^ 108) 

Establishing criteria for concurrent validity of creativity 
measures has also been difficult because of, disagreeme^nt over 
a variety of specific issues: the evaluation of products, the 
possibility of detfermining process criteria, the question of 
novelty (for whom?) , and the persistent criticism that "creativ- 
ity" may in fact be used better to describe a rare quality or 
genius rather than a psychologically-distinct set of individual 
difference varicibles* Each of these problems cannot.be reviewed 
in detail in this paper* However, it is clear that o&e^s posi- 
tions on these issues will determine to a rather great^extent 
the suitability (or unsuitability) of various criteria proposed 
for the validation of creativity fiseasxires* Finally, in estab- 
lishing criteria, much more must l^iFl^b^ about the effects of 
a variety of control variables* Are different criteria needed 
for sexes, various age groups, or in different cultural settings? 

Ixs considering long-term studies of criterion-related 
validity (i*e*, predictive validity ) numerous additional ques- 
tions are raised* Foremost, there is the need to conduct 
longitudinal studies of creative development over a substantial 
period of time, and involving large-scale psychological assess- 
ment* Although data presented by Tqrrance (1972ab) , concerning 
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tlie predictive validity of the Torrance tests ^ are encouragirig^ 
and the results promising ^ much more extensive studies — involv- 
ing larger subject pools ^ longer time periods; and a wider 
variety of criteria and tests ~ are still needed. The field 

of creativity research would profit greatly from the appearance 

1 , , ' 

of someone able to do whit Terman's Genetic Studies pf Genius 

'did for Che study of exceptional intelligence. 

Methodological Problems . A variety of specifi9 methodo- 
logical issues relate to the proble'm of criterion-related 
validity* 

Firsts it must be made clear that measures of creativity ^ 
as an extremely complex construct^ will not be likely to be 
substantially validated against any single criterion. Guilford 
(1971) , warning of the complexity of creative talent even within 
the liomain of cognitive abilities r argues that no single apti- 
tifde factor (i.e.^ a measure of divergent tliinking^ for example) 
should be ^expected to yield high validity coefficients against 
complex external criteria. Bec^yse of the nuntoer and extent of" 
aptitude factors involved in creative talent it is unlikely 
that any small ^ relatively arbitrary selection .of te^ts will 
predict well k complex ^ multidimensional criterion of creative 
behavior. Presumably ^ the same warning should apply to users 
of selected tasks from the Torramce Tests of Creative Thinking. 
This suggests r in addition to the need fo^p broadening the selec- 
tion of test tasks r the need to utilize conplex multivariate 
statis^Kical procedures rather thian simple bivariate correlational 
procedures i 
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Next, increased attention must be given to the adequacy of 
the criteria -themselves. New approaches to tlje identification 
of criteria and the san5)ling of complex behavior must be sought, J- 
which will lead more appropriate and reliable criterion assess- 
ments. Such techniques as critical incidents, behavioral analyses 
of creative acts, or programmed creative problem solving sequences 
(cf., Covington, in press) may hold promise for the . collection of 
more adequate criterion data. In addition, current research on 
the development of new measures of cognitive abilities (Asher 
et al. , 1971) and the structure of abilities involved in various 
complex cognitive tasks (Tref finger and Speedie,- 1972) may pro- 
vide new ihsights into the criterion problem. 

Finally, as Guilford (1971) Kas also argued, it is ne<:essary 
to examine carefully the variety of commonly-used criteria to 
evaluate their adequacy, and possibly ideritii^y improvements. 
This 4.ssue has been illustrated by consideration of problems in 
several commonly-eit?>loyed criteria (teacher and peer judgments, 
creativity profiles, products as indices of creativity, problem- 
. solving tasks, and measures of originality) by Tref finger, 
Renzulli, and Feldhusen (1971, pp. 108-110). 

' Theoretical Problems . There are several substantial theo- 
retical problems which relate to establishing construct validity 
for measures of creativity. First, as French and Michael (1966) 
advance as essential for construct validation, evidence' which 
purports to establish that a test is a measure of .a theoretical 
variable (i.e., creativity), the interpretation must be^fuUy 
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^tated and distinguished from interpretations which \)ould arise 
from other theories. In other words, it is the researcher's 
(or test developer's) responsibility to make cleMr the' theoret- 
ical basis underlying the proposed measure. He must accept 
the responsibility to describe the theory , and the hypotheses 
derived from that theory, as completely as possible. He must 
show that the hypotheses and interpretations developed are dis- 
tinguished from other theoretical constructs or interpretations. 
Such theoretical bases are frequently sadly lacking^jii^^ 
of creativity and its assessment. , 

Furthermore, the research literature, although it has 
become volumino'u,s in the last two decades, is 'n^t w^il-integrated 
so that it is difficult to examine tfee t)ossible alternatives 
of theoretical interpretation to which a given set of data may 
be open. ' 

The problems of deKjiition and criteria, which create prob- 

lems in relation to content 'and criterion- tel^ted validity are 

also related to construct validity. Differences anong writers * 

concerning definitions and criteria 'lead to sxibstantial diffi- 

culty in formulating testable> hypotheses , or in docximenting 

the theoretical or empirical rationale* for certain hypotheses. 

* . * * 

This is further cpmppunded by the faat that tnany research studies 

^ \^ * 

have employed widedy-dif fering tasks (as in 'the area of problem- 

* •* * ' * » • * * » ' 

solving; cf . , Davis, 1966)* or varying sub-sets of taSks. Selec- 

tion of sub-tests may. iir?>ly that " fundamentally different psycho- 

logical processes are be^ng assessed in each study, so the - ' 
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problem of developing a consistent theoretical basis for the ^ 
intexrpretation of results or derivation of new hypotheses is 
greatly increased. 

Methodologicar Problems > Because of the complexity of 
assessing construct validity of creativity measures, there are 
many methodological problems,, involving general concerns for 
construct validation, as well as some which relate to very 
specific issues* The two greatest problems appear to be: (1) the 
theoretical and empirical distinction between creativity and 
intelligwce; and (2) the need for the development of experi- 
mental studies of creative behavior. 

Creativity and Intelligenog > A complete consideration of 
the creativity-intelligence question is beyond the scope of the 
present paper. A number of studies (e.g., Rijpple cind May, 1962; 
Thorndike, 1963; Wallach and Kogan, 1965) have qautioned against 
uncritical acceptamce of the Getzels and Jackson (1962) hypothe- 
sis which suggested that creativity and intelligence were un- 
related. Guilford (1967) has proposed that, given a full range 
of scores among both creativity and intelligence variables, the 
scatterplot for the bivariate %4ig/tribution of scores would be 
triangular. That is, as the intelligence scores increased, the 
range of corresponding creativity scores would become wider. 
This appears consonant With the notion of MacKinnon (1962) and 
others that, in order for creativity to appear, a , minimum intel- 
ligence is at least necessary, whereas, above that minimum, 
there i§ very little relationship between the two variables. 
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Wallach and Kogan (1965) and Wallach and Wing (1969) have 
demonstrated, however, that the accompli shinents of students 
scoring high on one variable, but not the other, differ in many 
significant respects. This suggests that, even if (within a 
full distribution of scores on both variables) there may be a 
generally moderate, positive correlation between creativity and 
intelligence, thbre remains a sufficiently unique componen,t of 
each variable so that marked differences in behavior may be 
identified. 

This problem has not been fully resolved, however, and it 
is related in part to a broader theoretical problem. The 
researcher, as noted above, must assume the responsibility for 
stating fully his theoretical position and the interpretation 
of his data; in addition, he must distinguisbi the variables with 
which he is concerned from other constructs. It is certain that 
much of the controversy concerning the creativ^ity-intelligence 
relationship is related to problems in the definition and theo- 
retical interpretation of both, creativity and intelligence. 
When "creativity" is defined, for example, by performance on a 
specific measure of divergent production, and "intelligence" by 
reference to performance pn a specific IQ test, the theoretical 

prediction of the relationship may b^ more clearly stated than 

« * 

when we argue about the .i»elationship between "creativity" and 
"intelligence" as general (but nbn-joperational) constructs. 

Further, Guilford (1971) has cautioned that prediction of 

» • ^ -'■ . " ' ■ 

relationships among, aptitudes is ejctremely difficult when the 
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actual abilities tapped by one measure are not empirically veri- 
fied (as in Wallach and Kogan's "intelligence" measures) . 
Guilford (1971) also points out that changing the nature of 
tests, timing, and directions (again, as in Wallach and Kogan's 
"creativity" measures) may alter markedly their construct validir 
ties. I^imilarly, Van Mondfrans et al. (1971) ' showed that differ- 
ences in test scores resulted from a variety of modifications 
of timing and test administration procedures, and Feldhusen et al. 
(1971) found, with .the samp data, substantial, differences among 
patterns of correlations with IQ and achievement criteria. 
Finally, Williams and Fleming (1969) presented evi.dence that 
some of the purported "independence" of creativity and intelli- 
gence measures, -in the Wallach-Kogan approach to testing, may 
be artifacts of inter-test format differences. 

A more complex reformulation of the creativity-intelligence 
question involves what has been called convergent-discriminant 
validation (Can?>bell and Fiske, 1959). Stated simply, the problem 
holds that measures of a certain construct should correlate 
highly with other measures of the same construct, but negligibly 
with measures of some different cons€ruct. Several measures 
which purport 'to assess "creativity" should, therefore, inter- 
correlate substantially (convergent validity) , whereas they 
should yi^ld low cprrelations with measures of some other, dif- 
ferent .construct (discriminant validity). Wallach and Kogan's . 
(1965) criticism that tests of "creativity" often correlate as 
well or better with measures of IQ (presumably ^ different 
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construct) than they correlate among themselves illustrates such 
a concern. However, the problem is complex, and 'the Wallack- 
Kogan results have not always been supported, (Williams and 
Fleming, 1969? Feldhusen et al . , 1971). In addition, Guilford 
(1971) has argued that creative talent may be so complex that 
current measures of related aptitudes (such ajS^ divergent thinking) 
may well tap quite unique aspects of the construct, and so lAay 

not be expected* to display high intercprrelations. 

* ' \ 

Beyond Simple Correlational Studies , It is also true that 

^any studies of creativity cind creativity measures have been 

simple correlational studies, from which only lindted theoretical 

information may be obtained. From simple correlational studies, 

it is possible to describe the magnitude and direction of a 

relationship between the variables studied; the underlying cause (s) 

of such a relationship are not' open to exsmiination. Thus, in 

order to test adequately a full range 'of hypotheses concerning, 

thejiaj^iMie aijcPassessment of creativity, more complex research 

methodologies are needed. These include: 

(a) use of multivariate statistical techniques, to allow ^ 

* ' It 

for the . investigation of th6 more complex mul^tiple- aptitudes 

\ 

which are involved in creative talent; 

. (b) the use of ^Aperimental and quasi-experimental research 
designs, including large-scale sampling^ of populations of interest' 
well-controlled studies , and replication studies; 

"(c) the" development and inolementation of longitudinal 
studies of creative talent. * 
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, Table 1 summarizes theoretical and methodological problems 
in* determining the validity of. creativity . measures , and recom-, . 
menditiorts for needed research. 

*■ >. • ' Reliability . ^ / 

Re'li^ility, according to French and Michaels (1966), refe'rs 

* • ' » ^ * ■ 

tp Pthe accuracy . (conaj-stency and Btabilitj^ 6f ineasiltement'by * ^ 

a test. (p. 25 ^^ince. However, tii^re are a variety, of soutces 

* • . *■ 

of. inaccuracy or "error" in ^the measu'teinent of isc^ijie psychological 

> ' 

construct, the^e "^re several approaches to^^ie deteri^natipn of ^ 
ife^abiUty. * • ; ' ^ - ■ ' 

•The' first approach inquxireg about tlie ^tability > of, test . 

' • ^" ' : ^ , ■ . 

sdbjtes. ovex a period oi, time; the usual approach '^o isses^in^ 

*' ' » • ' ' - - 

stability is re^erriSd ta as- "test-retest" rpliabiaity. That is, 

in order ;t6 dete^Mtilne the stability of sdbsr^s on a partipuldr* 

• * . • ' ■ ' ' . 

milasure one Wght retest, an ^individual (or a group) with the 

identical test, after a certain period of t^me had elapsed •since 

the origajfial testing,^ llhere are .sevj&taj. prpbjLetD^ iftvolve'd with 

stability mgasurei? ;Lii the assessment of ^ ci^eativlty, however.. 

These inblude: ' ^'-.^ ' :. '\ • »"|A^ ■ v 

' ' s * ' n. ' * , 9 * • ' ' 

(1> Determining whether .creativity is, £n fact, a stable, 

— ] : ^r-^ n ' 1 — * " ' ' > . - . 

hU3nnan characteristic . High t^st-r^test reliability may be ,ex- 
•pect^d only when .£he researcher can be certain ftJjfeoretically 
or dinpirieaily) that the construct iixvoivaj is actually stable 
in human behavior'/ Sihce certain theoretical formulations of . .* 
^ creativity stressi^A irratiqnal,^ precdhsci^ous , ^or emotional / - 
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conponent (e.g.^ Kubie, 1958; Gordon, 1961), it may not be 

XKDSsible to e>qpect such stability in measures of creativity. 

To the extent that one is influenced by such theoretical orien- 
• * 

tation, it becomes irrelevant to inquire about test-retest 
reliability. Alternate views, however, such as ,Guilford'5 
aptitude-approach, would place more emphasis on the stability 
of measare3 of creative abilities. 

(2) Identifying an appropriate interval . —It 1b ciear ~ 
that performance on an identical test may be inf luenced_ by 
factors othefr than the examinee's ability to respond to the test 
One such factor involves the ld%gth of time or interval between 
test administrations. Tests administ^ired too closely in prox- 
imity may be confounded, by the subject's recall (or attempts to 
recall) previous responses. Too great ian interval, however, 
inay result in confounding effects produced by the intervening * 
experiences or history of the subjects, or by maturation. Such' 
problems may clearly inflate or inhi|4t the estimated stability 
of the tes^, and "open-ended" tests, Ifiiuch as those typically 
used in the assessment of creativity^ may be particularly sus- 
ceptible to such influences. No "ideal" interval can be speci- 
fied, of course; it is clear, however, th^t any studies of the' 
test-revest reliability of "creativity" measures must consider 
these problems, imd, at least, stai^^jB clearly the interva:|.s 
employed. 

(3) Motivationed influences ^ ^As Torrance (1966) h|is 
poiiited out, test-retest reliabilities in measures, of creative 
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« 

thinking may be influenced substantially by the motivational 

levels of tlie subject tested. Torrance concluded that researchers 

were often ,TOre adequate in^tjieir consideration of such inotiva- 

tipnal factors in experimental studies thgai when collec^jApg 

i'lormative data -(1966, p. 22). This suggests that, in reseatch 

on the measurement of creativity, such factors must be considered, 

manipulated, and, at very least, clearly described (cf., Elkind 

et al. , 1970) . ' 

{^) Incomplete or partial sampling of the measurement 

ft 

universe. Frencl\ and llichael (1966) propose that retesting is 
not a theoreticallit desirable ^approach to determining reliability 
wnen tlie test samples only one of many real or hypothetical sets 
of items which ndght have be^ifi use«i to assess the trait. .In 
view of the complexity of the aptitudes and personality traits' 

v/hich xjay be involved iiJ creative talent, emd our tendency, to 

» • ^ ,i <p ' ' . 

employ only a limited sample of measures in most studies, wis^ 

limitation appears to have ^:onsiderable in^ortarice in tli^'-BQd*' T 
surement of> creativity. • j^^.' - --r' » 

A seeorjd general approach to determnini the "reliability ; * 

of a test has to do* with the "equivalence" ox' •'^conpatability"^ ' , 

■•A , ' \ \ ,'• '. " . 

of various forms'. of a test. . Customarily, this a'pproaclt to 

assessing' the reliability of a te;st involves the adndnisiirat^on 



of alternate forms of a test, to the subject." If tliere are many 
tasks or items which might comprise a, cJSrtain te^fe, there is 



often no reason to assume that one particular sampling of that 

\ 



pool will yield a' score which is systematically superior or 
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inferior to any other sampling of the sane number of items from 
the saine item pool. Thus, two "alternate forms" of the test 
should yield highly conparable scores* 

Of course, in the measurenient of creativity, we cannot be 
certain that a selection of a certain set of tasks represents 
a rand|>n and representative Scir?)le of some general "item pool." 
The great problem, then, in considering the use of alternate 
forms reliability, is to verify that the presumably alternate 
forms do, in fact, measure the same aptitudes; i.e. , we must 
determine \;hether the^two forms actually provide comparaJDle mea-, 
sures of creative ability.- 

A third general approach to reliability, in which we are 

conpemed with the internal consistency of a test, also, provides 

^5i?oblems for the Icreativity researcher. Measures of internal 

consistency (odd-even or other split-half measures, or the tior€ 
• >. . 

V./ - , ' 

generaT Kuder-Richardson formuleis) generally assume that the 



S»iiB3ect*3:..p6)yf^ on, one part of a test should not ordinarily 

ie/gr^t}y. different from his performamce oni another nart. (Of 

course^, thq extent tpL which these assiainptions are reasonable is 

telatetl, jun reliability formulas^ to the number of items, 

•".^ - > . ^/ ■ ^ . ^ , 

the tima liijSits^'and tji^ sequence and difficulty of items.) Such 

masures |iiay be entirely i^nappropriate , however, in tIte case of^ 

cr&atiyity . measures which are open-ended, rather than coiqjri^ed 

6f discrete •^^ items Jmd ^hich are often selected^ as Torrance 

* ** ' ' • * 

(1966) argiiea^ to 5QpreW(tt* a range of distinctly different 
abilities amd ^rf ppn^nces . ^ 



l 
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It is not clear, then, that the traditional approaches to 
determining the reliability of a test are well-suited to the 
measurement of creativity. Except in the case of single- response, 
discrete-item tests (where validity may be doubtful against any 
conplex criteria of creative talent) , such measures nay be dif- 
ficult to employ, and may yield misleading data concerning the 
accuracy of measurement.. Nevertheless, the general idea of 
determining the accuracy of reliability , orf^^reairivitr tnea^^res 
^ seems to have significance in evaluating research which must be 
conducted in this are$. 

3:here are, indeed, many factors v;hich may influence 

creativity scores other than variations in creative abilities. 

Subjects' scores may be influenced by a variety of aan^ling 

errors; test administrators, raters, observers, or scorers; ^ 

changes fn the subjects* mood, motivation , or effort; or, varia-- 

j^ons in test content. It is important to know^ and', as much 

as possible, to label clearly such "error variance" components 

in assessing creativity. Fre.nch' and Ilichael (1966, p. 26) refer 

*' * 

to the estimation of.^crlearjy.-labeled ecomponents of error vari- » 

•■ •• '- / ' • 

ance as- "the jnost ^iniorrnktiye 'gutaoro^ pf a reliability^ study." 

Such efforts are "cleairly required in; the development, ut.iliza- 
• ,•: ■ . ^ ■ * 

'tixjn, and -reporting of., measures of creativity. , 

'■ ■ V ' .- , ■ ■ » 

■. . ' ' , Usability . . 

■ ■" ■■ (• . . ■■ , 

- iiitlxough usability usually refers to several practical con- 
sijderationd irt the selectiorf'an(^ evaluation of a test, such as 
cost, availability, and supporting information or' technical 
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manuals, it also subsuries several problems v;hich relate to re- 
search on the neasurement of creativity. Primarily, ,,these 
problems' are: test administration, test scoring, and norms. 

Test Administration , Torrance (1972c) heus reviewed several 
studies involving, facilitating testing conditions among subjects 
from the first through the twelfth grades. Although Aliotti 
(1969) did not find sigMfiVant differences ^mohg disadvantaged ^ 
first graders' test scores '^s a 'result of movement and verbal* 

warm-up activities the day prior to testing, many other studiejs • 

tfi ' ' ' « * • ^ , 

have shovm effects of similar treatments (Boersma and O'Bryam, 

. - *i 

196-0; Kogan and ilorgan, 1969; Torrance, 1969; Ilolxan, 1970; • 
Feldiiusen et .al.\ 1971; lOiatena, 1971; .lash, 1971; Van Mondfrans^ 
et al , , 1?71) , Christensen, Guilford, and Wilson (1957) also 
indicated that aptitude factors assessed in some divergent* tifiihH-, 
ing measures' were siqnificantly influenced by working tim^^arici 
instructions, Altliougn Uallaoh and Kogan (1965), Covington. I in ^ 
press) aitd others tiave objected to the use of carefully timed 
measures v;ith test-like directions in assessing creativity, it 
does not appear that research has yet clarified systematically 
the effects of variations 'in such procedures (Treffih^ef , * 
Renzulli, and Feldiiusen, 1971), Until research is conducted in 

. ^ . • • • .-. • ■ ■ 

which specific predictions, derived from a theoretical ii\terRre- 
tation of cr^tivity,* can be investigated, ^caution is Advisable 
in manipulations of working time, instructions, and t;iest adminis- 
tration procedures, Guilford (1971) also warns that, in research 
in which such, mcinipul at ions are attempted, there should be ^ 



Tref finger 25 

independent" verification of the comparability or constancy of 
the apti.tudes or abilities being tapped in each condition. 

^ A related^'Concem is the test environment. Hobson^ . 
Peldhusen^ atid Treffinger (1^72) have prfesented evidence^ for 
exan^le^ of the influence of. verbal and pictorial mediators on 
divergent thinking test scores. Originality scores in conditions 
involving introduction of verbal mediators were significantly 
..greatejr than in conditions involving introduction of pictorial 
mediators^ although results concerning the time at which intro-^^ 
ducing mediators Influenced scores were unclear. 

Experience in administering tests jof creative thinking or 

if * " ^ 

divergent product;;ion neasures also suggests that some subjects, 

« 

clearly employ strategies of searching their surroundings for 
stimuli, which mijjht be useful as r^sponkes. In addition, in . 
classroom testing, "seasonal" -influences (Hallow'een, Themks- 
gi;virig, Christmas, etc.) are clearly fo^nd- in children's test 
.responses, whethejf b'ecauae of a general set or because of the 
presence of specific topical ^^timuli in the classrooms. Yet we 
*have not determined •'through research whatL^actors condition ^tfiese 
influences. Do such strategies r^flegt 1^ qfforts of the "most 
'^creajiive" subjects to respond an^ draw in every available re- 
source? Ot, alternatively, aire these strategies. eiTployed^l)y 
less cteative subjects in an ,atteiq>t to find come responses when 
none has been ' ptbduced otherwise? Do ;such strategies perhaps 
tell less of the person^s ability to think, creatively than of 
his motivation or effort? Research should piearly be addressed 
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to these questions; in addition, researchers should be cautious 
to control and describe as carefully as possible the environment 
in which ;tests are administered. 

In the previous section on reliability, the effect? of 
motivation were considered briefly as an influence on the stabil- 

\ 

ity of creativity test scores. ^The role of motivation, and 
attempts to create facilitative testing conditions, also relate 
Xo our consideration of usability problems. Torrance (1972o/ 
reviewed ten studies involving attempts to manipulate motiva- 
tional variables to facilitate creative tliinking. Research must 
be conducted, however, in which specific theoretical predictions 
are formula t;ed and tested.^ In viev; qf the variety of possible 
motivational influence^ that have been examined and the large 
nximbers of different criteria employed, it is difficult to 
assess whether motivational ^influences result in increased 
creative thinking by subjects or, alternatively*, whether observed 
differences are merely situational Artifacts of the testing 

0 

conditions • 

. Test Scoring . The problem of test scoring- is ^a very dif f i- . 
cult one in the area of creativity. APA standards tot K^chO'- 

logical tests (French and Michael, 1966) indicate tFAdts; when 

- ^ ■ ' ' ^' ' * ' . 

'subjective processes necessarily enter into, the $cpx4^hg of a 

test, evidence on the degree of agreement betweeh independent 

scorings shou;Ld be provided. In. addition; Jbt is' rec^iranehded , 

that the basis for scoring, and procedures * for. trainiAg scorers*, 

should be described in^^ detail in th^^ test •ih&iiual, to pprxrtit 
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• « . * - . c 

other ©corers to reach the* ^«qne levels of agreement as in the , 

' ,w • ' • ' ' ' - ■ ' 

studies repprted in the^n»nual. These^ standards should certainlv 

apply td^ thfe^4evelopment* and use of- treasures of creativity* .In 

• • • « * . • • 

addition^ research in which Measures pf creativity ar^ ittilized ' 

i» ^ • 'J 

should ^Xso report in detail evidence^for the accuracy of scoring 

and. a^reAnent ainOndf scorers. * This involves^ of , course', much 

more than the mere demonstration that gcores assigned indepen- 

dently to the sam^ tests by different scorers^ are higWy interr 
. - 

correlated, although such evidence is ijecessary. Jt also involves' 
demonp'trating that there, are np.^systematip mean^£ind'"variance 
discrepancies among , the scocers, and that the scores assigned 

' by all. dcprers are valid j i.e^ , tests weire scored in. agreement 

* . - * % - ' ^ 

with the pr^scFibed procedures for the instrument) • - 

Ih addition i^-^in vievSr'of the complexity of scoring "open- 

ended"" taeasar^s of creative thinking, research should be conducted 

on ''two •laveis; first, on the'develo^jr^t of new scoring proce- 

du^;es, vhiqh^will yield, more accurate assessments of originality 

^cwid lmagina1^j.on; .and secpnd, on way^ to impi^ove the^ accuracy of 
existing scoring procedures i such as through the utilization of 
natural language computing for the scoring of tests (Paulus and 

.Rerijulli^ 19'6^) . * . * ' " 

Norms The develbphvent of norms for use in th^ measurement 
of creativity represents another very difficult problem. Indeed, 
there are some who contend that, because of the vesry nature of 
creativity,' it is- imjJossible to develop or apply normative scoring 
procedures^ Ih this' view, thq creative response is, by definitiorv 
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* < 

one which cannot be anticipated, one which represents essentially 
a departure from the ordinary. As such, it is inpossible to 
specify in, advance what kind of response will be considered 
creative. ' The initial prpbl>em in/ this view, of course, is that 
it seenus to remove the potential, for creative behavior from the 
domain of most persons, coh^idering as "creative!' only rare 
instances of exceptional or unusual accomplishment. In the p^*- 
sent writer's view, it is more fruitfulJi^to consider creativity 
as cui individual difference- characteristic, suggesting that inter- 
individual variations in creative thinking are present (and 
predictable) • Under such a view, in which every sxabject shares • 
creative potential, although some will demonstrate gredter 
potential or more exceptional actual performance than others, 
some distinctions among *the responses of subjects cem be class£- 
fied and scored against normative criteria. Provis-ion for the 
exceptional responses, unanticipated in the norms, must, also be 
made, of course. This ^proach seems to be consistent with that 
employed in^orranceVs assessment of Structure of Intellject 
aptitudes in c^ativity (1967). 

Under this view, the problem, is not whether there can be^ 
norms tot scoring duch variables as fluency, flexibility, origi- 
nality, or elaboration. The question of interest to the researcher 
is; how can^such norms most effectively be developed? A strong 
criticism of existing test^of creative thinking, in the ^present 

writer's view, is not their utilization 'of normative scoring 

J III ■ J 

criteria; it is that the norms used are frequently inadequate. 
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If normative scoring procedures are to be utilized, research 
must clarify: the population for which the norms are appropriate; 
• specific ^predictions foi: variations in other populations; the 
differentiation of norms according to age, socioeconomic status, 
educational attainment, standing* on other related cognitive or . 
affective characteristics, or ^'bier r^i«vant variables; and, 
the provision of adequate information for the staH^ardizat^ion 
of test secures. 

A related issue has to do with the selection and combination 
of sub-tests. In reviewing research ^>^ich enploys the Torrance ^ 
Tests of Creative Thinking (1966),* for. example, one problem in- 
volves the fkct that Researchers frequently employ different 
samplings of sub-tests. This lenders con5>arability of results 
across studies virtually impossible. In addition, some research- 
ers report only undifferentiated total fluency, flexibility, 
originality, or e^cib^ration scores; in some cases, it even appe^r^ 
that 'verbal and figural* scores may not have been differentiated,. 
Other jjtudies have' ui^ed total scores, derived from different 
groups of tasks, ancj some' have Utilized scprep derived succe^- 
si^/ely from single tasks. These variations amoi^ studies further 
reduce the comparability of test results. In addition, research 
by Harvey e^ al , (1970) suggests that the sub-tests or tasks 
selected by the researcher may substantially influence the nature 
of the abilities measured. In addition, HarVey^ et al , <1970) 
suggested that there may be some question about the extent to 
which scoring dimensions (fluency flexibility, etc) "ro^ accu- 
rately be combined across tasks, I 
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Suitimary ' ^ 

The purpose of this paper was to identify several critical 
probleins and area3 of needed resecirch on the measurement of-, 
creativity. The area was surveyed in three general categories: 
validity^ reliability^ and, usability. In each of these areas r 
major problems ,and research needs included: 

A. • Validity • » ' 

1. There is a substantial need for extensive theoreti- 
cal work in the field of creativity , as v;ell as for synthesis^- 

integration^ and evaluation of the research literature'. 

- • f 

2. Progress in developing adequate operational defi- 
nitions of creativity depends greatly on progress in developing 
adequate conceptual definitions. 

3. There is a need for extensive studies of new, more 

adequate external criteria for the validation of creativity niea- 

C 

sures, as well as for inquiry int9 the validity and reliability 
of existing criteria. ^ 

4. There is a need for* multivariate methods to be * . * 
employed in correlational 3tudies of creative, talent. 

5. ^There are needs for longitudinal studies , well- 
controlled experimental studies, replications/ and for develop- 
mental and cross-cultural studies. 

B. Reliability 

1. ' Studies are heeded which investigate new methods of 
determining the accuracy or teliability of measures of creativity, 
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With emphasis on the specif icat:J6n of "error" components more ; 

comprehensively. , ' • 

^ 2. -In ertploying traditional stability indices, attention * 

must be given to determining the extent^ to which creativity should > 
be expected to be a stable trait, in identifying appropriate 
^intervals for assessing stability, and for assessing systfematic- , 
ally the influence of motivation ,» moods , and other situational 
varrables on reliability of test scores. 

3. In considering the utilization of alternate forms 
or internal' consistency indices, of reliability, attention must 
be given to the problems involved in selection and use of sub- 
tests from larger batteries. It must be |ecognized that tasks - 
in creativity tests may not be discrete "items," an^that scores 
derived from various tasks may neither be additive, nor meet 
.many fundamental assumptions involved in the tradiJ:ional deter- 
mination of reliability indices. ■ \ ^. 

' C. ' Usability ' r, ^ /, ^ ' 

1. Research must be address^^a to developing a sys'tematic 
theoretical and empirical understanding of the effects of varia-' 
tions in test administration procedures and (cWditioris (including 
directions, testing environment, working time, and response 

modes.) ^ y 

2. Problems relating to test scoring are very important 
in the measurement of crea^l,vity. In addition to res^a^h on 
the coni)arability of scores derived from different te^sks and 
different methods of testing, studJ^es should also be conducted 
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which investigate new methods and criteria for scoring (particu- 
larly for originality and "imagination." 

3/ Problems of the validity and reliability of scorers 
are extremely in5)ortant, and all research employing creativity 
measures should provide full informati^on concerning inter-scorer 
correlations , as well as comparison of - means and variances among 
scorers and betwe^ scorers and test norms, 

4. Creativity roeasiires which involve normative scoring 
■ procedures taust be accompanied by extensive supporting data con- 
'cfcning the norm groups employed and the tasks involved. 

These problems are very complex, and may not soon be re- 
solved. It seems' necessary to recognize them, however,; and to 
take ipto account such probS^ms in the interpretation of research 
' in which"creativi^y" measures are used. It would also be of 
significant value to tesearchers in the psychologi\:al study of 
creativity if support yere increased for research in, these areas. 
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Outline for PEiM Study^ Adopted f oi; Planning Purposes 

(Detailed changefe-^have been made/by jlJask Groups at the 
' discretion of groiip membofs;) 

■ . . ■ ■ '11 ■ 

1000. PEll Aspects of Child Development 

# 

1100. special Problems' in Infancy and Early Childhood (birth to 
5 years) 

1101, Group care * - " ' ' 
1* , Effects of rorp^anage rearing, multiple mothering vs 

oXe-to-one mother-child (or surrogate mother) 
relations • . ' 

2. Related effects pf environmental complexity ' » 

1102.. Separation aijx'iety : f ear of* the* strange 

1103. R^acjiness * 

1, (^enea^^l cohcept * - 

2. 'Special ^plication to disadvantaged children- 

1104. Forced* training ("pushing")- 

1. In relation to "natural" ihtellectxial limits V 

2. In relation to readiness ^ / . 

1105. Sequential. organization, of learning 
^ ^,1/ \In infancy 

2. * '^In early childhood 

1106. / Par^*ntal involvement and .influence on early development 

l.\ Effects of home environment, of* implicit theories ~ 
and' practice$ -of parents ' . 

^2i Manipulation! of parental beliefs and practices, in 
^ ' enrichment plfograms ' . * ^ 

1107. Modes of learninb and experience that affect early 
behavioral development ^ , 

* ' 1. Differential' effects on anatdmical maturation and 

» behavioral development 
' '2. 'Correspondence between rates of anatomical and 
'behavioral development " / 

3. Effect^ of eavironmental C^xperieRtial) - enrichment • 
and impov,erishment, and cumulative effects with . 
increasingly complex 'circumstances 

4. Hierarchical conceptions of intellectual ' developjt\ent 
(Riaget)/ " t . • 

5. Development of learning sets and their implications 
for intellectual, motivational, and personality 

, -development; resistance of resultant behaviors .tq^ 
extinctioi^ 

. 6. Critical periods ' * ' *: • > 

1-200 . Child ■ Socialization 

1201. ^aX^onceptualiz^tion of the socialization process 

1. ' Soqialization pressures . 

2. Learning paradigms: e.g., dependency relations and 
adult control of "effects^ (reinforcement), reference 
group formation 
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Appendix 



X202. Internalization of beliefs and values* 

. 1^ Conceptual i 2 aty.on of- attitude, belief , and value ^ 
systems ' ' - * 

.Identification processes • ' . ' 

3. , Impulse control (self control) ^ 
4. . Ef fects. enviifonnental resources 
1203. Cognitive socialization ' ^ ' ' 

i; Psycholinguistic structures, language development: 
^ effects on,th6ilght, beliefs, attitudes> interests; 

patterns of expression, values . 
,*2. Uncertainty and information-seeking ' , . 
3. Development of expedt^incies ; category accessibility; 
assimilation; effects on perception^ cognition, action 



^4, SymjDolism, symbolic behavior 



1300* Personality , Development ' , ' 

1301* Developmen^tal theories (P'reud, Erikson, Piaget, Sears) 
1302V Developmental sequences, stages* . ^ ^ ^ ' ' 

' V 1. Critical periods 

2'. .Fluid andr crysta^llized pa,ttei;ns of intelligence 

(Catteil)- ' • V 

130'3» Development "Of self-identity 

1. Self concept, ego theories , self , theories * 

2. ' Relations to soqial. class , racial-ethnic factors,- 

region, sex; family .characteristics 
13D4. ^Effects of age, sex) culture, and other environmental , 

* factors ' . . * * • 

1305» Development of mechanisms of coping and adaptation ^ 
♦ 

1400; :/*^eha.vior' Change . ^ 

1401. Pe'rgonality , learning 

1402. Susce^ib'ility to cha nge of personality traits, attitudes, 
interests, beliefs, values 

1403* Measurement of change 

1404.. Genetic, 'maturation, and learning factors in physical ^ 
^rld psychological growth ' " ^ 

2000. . Personality . ] ' * 

2100. Conceptual and Theor'ety.cal Apiyroaches ^ 

2101. triteria for a viable theory • . 

2102. Development of 'unified, integrated feheoitetical formula- 

t;ions • 1 • ' 

X. Cross-level comparisons arid correlations 
^ 2. Developmental histories, of stable tj^aits 

/ 3^*, Relations among trait patterns at various deve^lop- 

^ mental levels ^ 
; 4, Relations of traits to . perceptual resE^onses in* person ^ 
perception and interpersonal interaction 



2200. Cogiy.tive Conceptions 



Appendix 

2201,^ Cognitive style ^ complexity 
'2202/ Balance theories 
. .2203.' Cybernetic formulations. 
^ 1. Cbmputer simulation of personality- 

^ 2. Mathematical ^models. 
/ ) • 

^2300; Developmental Approaches (see 13(j0) 
2400. Dyn^ic Approaches (see 1^03/ 4000) 
25ff0 . Morphologic Approaches * 



• 2600. 
! 2700. 
1'7Q1. 



2702. 



2703. 



* 2704. 



2800, 
2801, 



Physiologic*/ Psychophysiological/ and Biochemical 
Approaches (see 2102.1) 

T3:ait Structure/ Multivariate Approach - Taxonomy of. ^ 
'jprait-Explanatoiry Concepts of Stylistic and Temperament t 
Aspects of Jiersonality . ; 

Me thpdo logical problems : /definition of ^ universes of ^ , 

\behayiors fqpr s^f-report/ observation-rating/ and % 
objective test studies / crosjs-media xrfatchiijg of stable 
structures/ design paradigms / including. m}a],ti^mod^lity 
fdesigns and trait x ttea'tment designs; construct vali- 
dation of traits; effects of a'ge/^ex, sample/ culture^ 
and oth^r environmental effects/, and relations of these 
to resulting trait patterns; the range of roles and se*ts' . 
in relation to diversity of response .patterns obtained 
.(spcial desirability / "acquieScefnpe/ and otherVspeci.f ic 
Sets)/ their similarities in terms of r effects on self- 
descript;ton/ and the relations of .traits to moderator 
variables r;epresenting. such sejjs 

Observational/ rating methods: rater *and '^rate^" sources 
;'^of effects in vpeer and "othet" ratings/ itn observational 
trait assessment/ and in interpersonal interaction; 
explicit concern ^with task/ stimulus presentation) 
response format/ socio-environmehtal setting , and demo- 
graphic^ characteristics of participants; -c6nceptual and 
empirical relationships among similar arid related trait 
, descriptors within observational-rating Subdomain .and ^ 
in other subdomains (seM-report) 

Self-rfeport methoc^s: item pools; format; item vs clusteo: 
factorization; measurement of and, correction for response 
bias^ or distortion; development of a unified/ consistent - 
conceptual framework for concepts of personality style 
and tfeitiperament . ^ ' 

Objective test/ mispercfeptive/ indirect assessment/ and * 
developme^nt of fre3h/ new approaches to personality mea- 
surement and description ^ ^ 

Creativity . ' ' . 

Conceptualization of creativity ; relations to intelligence, 
personality factors 

1 
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2802. CharacteristiW of tha creative p«:soh ' 

2^3/ Analysis of the creative procesa-1— ^ * - * : 

28"04'. Characteristics of." the creative product ^ . 

3805. "Characteristics of the creative situation, short- and > 

.long-term; situational factors contributing to creative' 

performaxice ' * 

2806-. Heasurenent of creativity 

36o\). Emotions ' . '* . ; , . * 

3100. State! Patterns: Physiological Cognitive', Behaviotal ^ 

3101. Arousjil ^^imuli _ ' . ' 

3102. Response dimensions ' * ^ <• ' . . 
3103 • Uniqueness ,v ' . ' , ^ /^^^ ^ 

310*4. Learned-unlearned dimensions . . / . ^ * 

310j5. Affective learning; autonomic and physiological learning 

3200. Relations to Traits, Roles- . ■ , , 

. ' • ^' - • 

33^00. Mdderatipn of Expression by L^arrjing 

* 1. Culture patterns • ^ , . 

2.' Age, sex, group normi / ' ». 4 ^ 

3400. Drug Effects on Emotional Pattern^' , . , • 

3500; Diffetentiation of States, Reflecting Situational, 
Organismic, and Stimulus Variations If rom iTraits , \ 
Rep;resented as Long-Term Individual Dispositions 

3600.' Arousal States: Adrenergic Response, Stress . 

3700". Dysf)horic* States : Anxiety, Depression, Gurlt, , Shame, 
Remorse '(see '4300) \ 

380(?.- Duphoric States: Happiness, Clation, Jo/, Hope, Confidence 

4000. , Motivation - • * ' 

4100. Conceptualization and Theory (human motivation) 

4101. *'Homeostatic systems ^ physiological need 

4102. Need-press system (MtLrray) , subsystems On Ach) 
/il03. Dyrfamic systems (Freud, Cattell)^ ■ ' 

'4104. Cognitive and cybernetic -approacjies r motivation inherent' 
in information-processing functions (Hunt), cognitp.Ve 
dissonance theory , incongruity, collative variables 
(Berlyne)., Glance tl]eories, exchange theory 

4105^-' Ilotivation. inherent in individual performance, competence 
motivation (VJhite) ^ ' »' 

4106. Tirait systems and patterns (G.uilford, Cattell) , J 

4107. Values systems, moral character % 

4108. Coiicepitualization of interest, a^ttitudfe, 'need, belief, 
•value, ideal ' 
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4200^ 

4201. 

4202. 



4203. 



4300. 
4301. 
4302. 



4303. 

4400. 
4401. 



4402. 
4403. 



Process and Trait Formulations 

Relations and differences in conception and approach 
Process theories and formulations^ 

1. Balance theories 

2. Exchange theo"ry 

.Trait foniulationsi motives, values, character traits 

1. i^ethodology of measurement: vStrong paradigm, 

• Thurstope scales, Likert scajLes, Cattell's and 

CaiApbell's indirect approaches: self-re^port , objec- 
tive, misperception, observation, rating, content 
analysis, unobtrusive measures 

2. Analytic approaches: factor analysis, multidimen- 
sional scaling, profile clustering ^ 

3\ Factored patteims of sentiment?, attitudes, interests. 

beliefs, values ' * 

4. Variatioi>s related to age^, se2c., sample, culture, 

and other environmental factprs < ♦ 

'Frustration, Stress, and Anxiety 
Frustration theory and research evidence 
Conceptualization of stress^ 
1. Relation to frustration '(Selye) ^ 
.2. Utility of stress .cpncept in interpretation of 
"behavior ^ ^ 

3. -Relationships among physiological and' psychological , 

aspects 

'4. .Stress and coping adaptation 
Adaptation-Level Theory (Helson) (see 5100) > , ^ 

Conflict * * 4 . ^ 

Copceptualization of conflict, (Miller, Murphy, Cattell) 
1. Types of conflict: role, value, internal 
2.i Approach &nd avoidance relations 
Conflict measurement and .calculus 

Conflict in relation to interpretation and prediction, 
of action. 



4500. Interests and VoWtional Gxxidance 

45011 Incremental value), of interest meastu^^ement over ability * 
and aptitude measures in predictions of various criteria 
'on various populations (Thorndike, 10,000 Occupations; 
Clark, Minnesota study) 

5000.. Environmental ^Variables 

5100. Conceptualization 6f Environmental Variables and Their 
Effects 'on .Behavior; Human Ecology 

5200. Methodologies for Encoding Environmental Factors 

5300. Taxc^omic Systems of Environriiental Variables 
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i 

5400. Nomative Studies of Selected Behaviors in Relation to 

, X)ef med Patterns of Lnvironmental Setting: Sampling ^ 
Problems m Relation to Populations, Behaviors, .lacro- 
and F^icro-Environnental Settings 

V 

6000. Interpersonal Behavior Processes ^ 

r * 

6100. Group Thedry, Role Theory, Interpersonal Settings 
•« * 

o200. Interpersonal. Perception, Attraction, Influence; Social 
Acuity, ^pathy 

7000. Variations in 'Psychol-qqical Process s^fe^|^^ 

7100. Paradigms for such Research, Taki^ng Account of Person?, 
Tasks, Environmental Setting^, and Occasions (Cattell 
covariation chart, Cair.pbell-Fisk*^„niodel , longitudinal 
replication) 

7200. Paradigmatic Studies of Selected' Learning, Motivation, 
Perception, and Other Psychological Processes to Investi- 
gate Variations Attributable to Shifts in Subject, Task, 
Setting, and Occasion Dimensions \ 

7201. Analyses to estiriat^agnitudes of variance components 
in standard dependent variables accounted for by trait, 
treatment, and trait by. treatment sources and their 
specific constituents 

7202. Analysis of total interaction parameter estimates into 
principal components ot other dimensions in order to 
compare results by such nlethods V7ith conventional R, 
P, Q analysis, both v;ith single dependent variables 
and vectors (multiple dependent variables) 
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